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In  the  Senate  of  the  United  States, 

March  3,  1879. 

The  following  resolution  was  agreed  to  by  the  Senate  February  27, 1879,  and  a 
cnrred  in  by  the  House  of  Representatiyes  March  3,  1879 : 

Eesolved  by  the  Senate  (ths  Hovse  of  liepreeentativcs  concurring).  That  there  be  printi 
three  hundred  thousand  copies  of  the  Keport  of  the  Commissioner  of  A^culture  fi 
1878 ;  two  hundred  and  twenty-four  thousand  copies  for  the  use  of  the  House  of  Re] 
resentatives,  fifty-six  thousand  copies  for  the  use  of  the  Senate,  and  twenty  thousan 
copies  for  the  use  of  the  Department  of  Agriculture. 
Attest: 

GEO.  C.  GOKHAM, 

Secretary, 
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REPORT 

\ 

OF  THE 


COMMISSIONER  OF  AGRICULTURE. 


Department  op  Agbicultube, 

Washington^  D.  C,  November  15, 1878. 
President  ; 

Again  for  the  fourth  consecutive  year  the  earth  has  rewarded 
of  our  husbandmen  by  a  bountiful  yield  of  nearly  all  of  the  diver- 
objects  of  our  agriculture,  and  we  have  abundant  reason  for  grate- 
Lowledgment  to  the  bounteous  Giver  of  aU  good  things.    A  con- 
)f  t      condition  of  our  people  with  a  portion  of  the  inhabitants  of 
;i      i  se  Empire,  where  hundreds  of  thousands  have  perished 

ably  be^     ise  of  the  failure,  in  certain  sections,  of  the  rice  crop,  on 
^one  they  depended  for  subsistence,  enforces  most  emphatically 
\  of  insisting  upon  a  diversity  of  agricultural  products.    The 

lent  of  Agriculture  has  for  one  of  its  leading  objects  the  intro- 
on  of  all  the  productions  of  the  earth  that  can  be  grown  in  any  part 
country,  and  to  encourage  by  every  means  that  diversity  of  pro- 
m  which  is  at  once  the  safety  and  the  wealth  of  the  nation. 
In  the  endeavor  to  faithfully  execute  my  duties  as  Commissioner  of 
Agriculture  my  efforts  have  been  ably  seconded  by  the  heads  of  divisions, 
B,  and  employes  of  the  department  during  the  past  year.    The  work 
isted  to  them  aU  has  been  faithfully  and  diligently  performed,  and 
I  i    )e  will  result  in  valuable  and  permanent  benefit  to  the  whole 
r. 
The  work  of  the  CUemieal  Division  of  the  Department  of  Agriculture 
the  year  may  be  summarized  as  follows : 

1.  .    lamination  of  minerals,  including  calcareous  and  phosphate 
8,  rock  phosphate,  &c.,  (81  in  number). 

2.  Analyses  of  mineral,  spring,  and  weU  water  (10  in  number). 

3.  Analyses  of  soils  (4  in  numbei:). 

4.  Analyses  of  sugar-beets  (45  specimens). 

5.  Analyses  of  cane,  maize,  and  sorghum  sugai*s  (8  samples). 

6.  Analysis  of  beet  sirup. 

7.  Analysis  of  sorghum  sirup. 

8.  Analysis  of  brewers'  grain,  to  ascertain  the  food  value  thereof. 

9.  Analyses  of  fertilizers,  superphosphates,  &c.  (4  samples). 

10.  Examination  of  plants  for  narcotic  poisons  or  other  alkaloids  (6 
[mens). 
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11.  Examination  of  deposit  in  spring  water. 

12.  Examination  of  peat,  to  determine  its  value  as  a  fertilizer,  and 
a  source  of  paraffine  or  oils. 

13.  Examination  of  cream  puffs,  for  mineral  or  vegetable  poisons,  fi 
the  Board  of  Health  of  District  of  Columbia. 

14.  Examination  of  ailulterated  tea,  for  Board  of  Health  of  District  ( 
Columbia. 

15.  Examination  of  Bologna  sausage,  for  mineral  and  organic  poison 
for  the  Board  of  Health  of  District  of  Columbia. 

16.  Examination  of  the  "Nuisance,''  for  the  Health  Officer  of  DistrL 
of  Columbia. 

17.  Examination  of  postal  cards,  for  the  Post-Office  Department. 

18.  Examination  of  canceled  postage-stamps. 

19.  Analyses  of  two  samples  of  oleomargarine,  for  committee  of  Hon 
of  Representatives. 

20.  Analyses  for  the  Treasury  Department,  including : 
a.  Fourteen  samples  of  Demerara  sugar. 

i.  A  sample  of  iron  rust. 

c.  Bottle  of  suspected  compound. 

21.  Examination  of  whisky  for  fusil  oils. 

22.  Examination  of  seed-pods  of  the  algarobo. 

23.  Examination  of  tannin  in  canaigre. 

24.  Examination  of  Youpon  for  theine. 

25.  Examination  of  oil  from  tea  seed. 

26.  Examination  of  so-called  bombic  acid. 

27.  Analysis  of  covering  of  the  eggs  of  insects. 

28.  Analysis  of  ash  of  sorghum. 

29.  Analysis  of  three  samples  of  earth  from  niter  caves. 

30.  Analysis  of  three  samples  of  lime. 

31.  Analysis  of  baking-powders. 

32.  Examination  of  siliceous  diatoms. 

33.  Analysis  of  shell  of  egg  from  hen  dying  of  cholera. 

34.  Analysis  of  yam. 

35.  Analyses  of  proximate  constituents  and  of  the  ash  of  native  grassc 
'ncluding — 

a.  Fifteen  from  Alabama. 
'   TVelve  from  Texas. 


n  ^roTT  'Borgia, 
wu     *^isconsin. 


-     "r^rr    UlmoiS. 

•      vTifiBific*  >pi, 

»Lt<,  iIkjll    3ui   ■     'arolina. 
1U.  Experiments  il  preparation  of  tea  from  leaves  obtained  from- 
V.  Departmemt  grounds. 
\  Y^vt^  "Carolina  M  ^ot^^^ 
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d.  Georgia  (2  lots).  ^ 
37.  ExperimeutB  in  the  manuikcture  of  sugar  from— 

0.  Sorghmn. 
h.  Maize. 

e.  Millet 

d,  Teosinte  or  Eochlfiena  loxurians. 

Among  the  minerals  that  have  been  analyzed  are  specimens  from 
y  every  section  of  the  country,  many  of  them  giving  evidence  of 
tbe  exigtence  of  valuable  mineral  deposits,  which  warrant  a  more  thor- 
examination.    It  has  been  the  desire  of  this  dex)artment  to  assist, 
IS  could  be  done  without  interference  with  our  regular  work,  in 
elopment  of  these  mineral  resources  of  the  country. 
'     examination  of  two  new  materials,  the  algarobo  and  the  canaigre, 
in,  shows  the  existence  of  a  very  abundant  source  of  this  im- 
;  material,  and  gives  reason  for  the  belief  that  the  latter  at  least 
I  afford  a  cheap  supply  to  the  arts.    Thus  &t  only  a  prelimi- 
rex;    ination  has  been  made,  but  the  investigation  is  being  continued, 
wiU,  it  is  hoped,  have  reached  definite  conclusions  before  the  publi- 
of  the  annual  Eeport,  of  which  this  will  be  a  part.    The  imjwr- 
tamce  of  a  new  and  cheap  source  from  which  tannin  may  be  readily  ob- 
teined  can  scarcely  be  overestimated,  and  the  most  diligent  prosecution 
this  search  in  various  directions  will  be  continued  until  success  is 
red.    The  amount  of  barks  and  other  substances,  valued  for  their 
n,  reaches  many  millions  of  doUars  yearly,  and,  if  tlie  canaigre  root 
ers  our  expectations,  the  world's  supply  may  be  easily  grown  by 
)wn  people. 
Among  the  interesting  subjects  of  investigation  and  progress  which 
B  been  und^1;aken  by  this  department,  and  which  are  yet  incomplete, 
he  increase  of  our  production  of  sugar.    Failing  {as  yet)  in  obtaining 
anew  variety  of  seed-cane  from  Tampico,  which  I  had  contracted  for  in 
considerable  quantity,  I  was  gratified  to  receive  from  our  corre- 
ent  in  Japan  a  small  lot  of  the  best  varieties  grown  there,  and 
tlirough  the  efforts  of  Dr.  T.  G.  Richardson,  of  the  State  XJniversity 
of  Louisiana,  a  small  quantity  from  the  Sandwich  Islands,  to  whom,  like- 
1       I  am  indebted  for  some  22  varieties  of  se^d-cane,  as  well  as  for 
plants  and  seeds  from  Brazil. 
It  is  too  early  as  yet  to  predict  the  results  of  these  various  trials,  but 
a  variety  of  cane  from  Jamaica,  called  the  "Salangore,"  is  apparently 
worthy  of  extensive  introduction  and  trial;  and,  accordingly,  action  has 
bem  taken  to  secure  a  moderate  amount  for  this  purpose.    Without  re« 
mitting  in  any  degree  efforts  to  increase  sugar  production  by  encour- 
aging tbe  cultivation  of  the  tropical  cane  (with  that  end  advising  the 
divorce  of  the  mechanical  from  tbe  agricultural  part  of  the  business,  and 
the  establiriiment  of  the  central  factory  system),  and  also  by  obtaining 
and  distributing  the  best  sugar-beet  seed  to  be  had,  and  collecting  such 
fiietB  on  the  production  of  sugar  from  beets  as  would  give  a  fair  state- 
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ment  of  the  present  and  prospective  condition  of  these  industries, 
attention  has  of  late  been  more  especially  given  to  the  question  of 
ducuig  large  supplies  of  sugar  from  sorghum  and  maize,  and  one  or 
other  sugar-yielding  plants. 

Satisfied  of  the  extraordinary  quahties  of  a  variety  of  sorghum  ca 
the  "Minnesota  Early  Amber,''  I  procured  as  much  of  the  pure,  t 
cured  seed  as  possible,  and  distributed  the  same  in  every  Congressi( 
district  in  the  United  States.  The  results  of  this  distribution  1 
been  uniformly  favorable,  and  the  variety  is  recognized  as  a  great  ac 
sition,  yielding  everywhere  a  large  amount  of  rich  saccharine  ji 
which,  under  proper  treatment,  gives  a  first-class  article  of  cane  si 
and  sirup,  the  yield  being  from  120  to  260  gallons  of  heavy  sirup  to 
acre.  Mr.  Seth  Kenny,  of  Morristown,  Bice  County,  Minnesota, 
first  made  sugar  from  "  Early  Amber"  cane,  writes  that  he  has  n 
this  season,  for  himself  and  neighbors,  4,240  gallons  of  sirup,  of  wl 
at  the  time  of  writing,  he  had  sold  720  gallons  at  7  cents  per  ga 
and  13  barrels  of  which  were  grained  into  mush  sugar.  A  large  ami 
of  sugar  and  sirup  was  made  in  other  parts  of  Minnesota  during 
past  season  from  this  ^^  Early  Amber  "  cane,  and  much  excellent  si 
with  some  sugar,  in  many  other  parts  of  the  country. 

Many  of  those  who  have  planted  this  sorghum  the  past  year 
nounce  their  intention  of  cultivating  an  increased  area  another  sea 
which  goes  to  show  that  the  crop  has  not  been  unprofitable. 

There  being  no  vacant  space  in  the  grounds  attached  to  the  De] 
ment  of  Agriculture  suitable  for  the  purpose  of  conducting  experim 
in  this  direction,  I  was  compelled  to  seek  the  aid  of  farmers  in  the  v 
ity  of  the  city,  and  it  was  with  some  difficulty  that  any  one  couli 
found  in  the  neighborhood  of  Washington  who  would  consent  to  i 
seed  of  the  "  Early  Amber"  cane,  a  crop  of  which  was  desired  for  ex 
ments  here.  Small  patches  were  finally  planted  on  three  farms, 
these  were  allowed  to  grow  without  thinning,  and  of  course  the  pro 
was  in  no  sort  a  typical  one,  the  cane  used  in  our  experiments 
tails  of  which  are  given  elsewhere)  being  only  large-sized  grass,. 
'Exceeding  the  girth  of  a  man's  thumb,  rather  than  the  full-sized  stal 
^hich  it  would  have  attained  under  moderately  favorable  cultivat 
d  yet,  despite  this  and  other  untoward  circumstances  attending 
^^periment,  it  has  sufficed  to  demonstrate  the  fact — ^if,  indeed,  € 
■Ainonstration  than  the  practical  results  as  to  sorghum  in  Minnc 
>.d  elsewhere,  and  maize  in  Pennsylvania,  were  needed — ^that  t 
jLiSts  in  these  two  plants  a  large  amount  of  sugar,  which  may  be  ri 
obtained,  and  that  the  aggregate  amount  possible  from  this 
-•^"H  be  practically  unlimited.  Indeed,  were  but  one  or  two  ;  r  t 
»i  our  present  com  crop,  given  over  to  the  production  of  sugar  It  w 
liadily  yield  an  amount  equal  to  the  entire  annual  importation  of 
Tnportant  product. 
rbA  GXDeriip^nts  ^^^hus  fiir  mad^  have  scarcely  been  sufficient  to  i 


-*TI 
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y  d(    trmine  the  actual  cost  of  tlie  production  of  sugar  from  these 

but  they  have  sufficed  to  settle  the  question  of  its  production 

no  further  care  than  is  required  in  making  good  butter  and  cheese. 

II     the  determination  of  the  department  that  these  important  ex- 

:»  shall  be  prosecuted  to  the  end,  and  it  is  believed  that  the 

work  of  another  season  will  suffice  to  place  this  whole  matter  upon  a 

id  practical  basis.    To  this  end,  it  would  appear  desirable  that  experi- 

8  be  made  upon  a  generous  scale  in  the  matter  of  diffisrent  varie- 

tf  maize  and  sorghum,  different  modes  of  cultivation,  the  stage  of 

111  at  which  the  production  of  sugar  is  at  its  maximum,  in  order 

with  no  further  delay  than  is  necessary  the  country  may  be  pre- 

[  with  all  necessary  data  to  enter  intelligently  upon  this  new 

',  which  promises  to  be  one  of  the  greatest  of  the  near  future. 

in  addition  to  the  experiments  made  with  maize  and  sorghum,  other 

[  grasses  were  subjected  to  the  same  treatment.    A  few  seeds  of 

millet,  which  had  been  sown  late  in  the  season  to  test  its  value  as 

1  I  plant,  produced  a  large  growth  of  blades  and  stalks.    The  pres- 

of      chaxine  matter  in  considerable  quantity  was  so  apparent  that 

Iks  were  stripped  and  put  through  the  mill,  and  the  juice  gave  a 

luantity  of  readily  crystallizable  sugar  of  good  quality. 

Whether  this  new  sugar  plant  is  worthy  the  attention  of  the  farmer 

wiU  be  definitely  ascertained  during  the  coming  season,  by  early  plant- 

ing,  and  by  thinning  the  rows  to  secure  larger  growth  of  the  stalks  and 

ft  greater  amount  of  juice.  , 

An  experiment  with  teasinte,  a  small  quantity  of  the  seed  of  which 

had  been  procured  from  Vilmorin  &  Co.,  of  Paris,  was  made  after  frost 

had  cut  the  leaves  of  the  plant  and  injured  the  stalks,  and  although  a 

Mr  proportion  of  sirup  was  obtained,  crystallization  could  not  be  in- 

d,  and  the  results  were  unsatisfactory. 

die  a  detailed  account  of  these  various  experiments  belongs  prop- 

r  to  the  body  of  our  annual,  mention  of  them  is  included  in  this  pref- 

'  report  in  order  that  some  of  the  facts  known  may  the  sooner  be 

Oefore  those  interested,  and  that  they  may  thus  be  induced  to  make 

[)reparation  during  the  coming  spring  and  summer  for  the  cultiva- 

md  manufacture  of  sugar  as  may  to  them  seem  desirable. 

'.      very  great  interest  manifested  in  this  matter  is  evinced  by  daily 

ries  fix)m  all  parts  of  the  United  States,  and  when  it  is  known  that 

r  and  sirup  of  excellent  quality  can  be  cheaply  made  from  the  juice 

;hum  and  maize,  with  the  exercise  of  as  little  skill  and  care  as  is 

•ed  in  many  other  farming  operations,  and  with  an  insigniiicant 

*         for  machinery  and  chemicals,  thousands  in  place  of  hundreds  will 

ge  in  producing  them,  the  more  especially  when  it  is  seen  that  they 

3     i^cles  as  merchantable  as  wheat  in  the  markets  of  the  world. 

Dms  a  new  industry  will  stimulate  into  renewed  acti\ity  not  only  the 

J        Itnre,  but  the  manufactures  and  commerce  of  the  country,  where- 

maize  or  sorghum  can  be  grown,  and  one  or  both  are  already 

plants  in  nearly  every  county  in  the  XJnlted  States. 
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Ill  the  effort  to  introduce  the  cultivation  of  the  tea  plant  and  the  man- 
ufiacture  of  tea,  reasonable  progress  has  been  made.  In  Assam,  Indifti 
the  native  home  of  the  tea  plant,  the  English  Government,  rocogniring 
the  great  imi)ortance  of  the  subject,  years  since  undertook  the  establish- 
ment of  tea  culture,  and  after  many  failures  and  at  great  expense  has 
at  last  succeeded  in  making  it  a  permanent  and  profitable  industry. 

Here,  "with  a  climat/e  and  soil  admii^ably  adai)ted  to  the  growth  of  th6 
plant,  and  a  people  whose  mechanical  ingenuity  is  always  equal  to  any 
emergency,  tliere  can  be  no  doubt  whatever  of  the  ultimate  succe 
this  indiLstjy,  but  it  must  necessarily  be  of  slow  growth. 

Under  tbe  most  fjivorable  circumstances,  and  with  the  best  cultivatioHi 
the  trees  will  yield  but  few  pickings  the  third  year  after  planting,  and 
not  until  the  fifth  year  may  we  look  for  enough  leaves  from  the  fifty 
thousand  tea  plants,  sent  out  by  the  department  this  year,  to  commence 
in  earnest  the  manufacture  of  tea  for  commercial  purposes.  During  all 
this  time  it  wiU  be  the  duty  of  this  department  to  watch  over  and  en- 
courage the  industry,  to  give  a  thorough  chemical  analysis  of  the  tea 
leaves  at  various  periods  of  growth,  and  to  suggest  or  invent  simple 
methods  of  preparation* 

From  leaves  raised  in  the  department  grounds  and  obtained  from  the 
Garolinas  and  Georgia,  experiments  have  been  made  in  the  laboratory 
after  the  methods  of  the  Japanese  as  reported  by  importers  and  other 
authorities,  and  with  such  success  in  some  of  the  samples  as  to  obtain 
the  warm  commendation  of  experts  and  dealers,  who  declared  the  tea 
made  to  be  "excellent  Oolong — as  good  as  could  be  bought  anywhere,' 
It  is  weU  known  that  nature  is  capricious  in  regard  to  the  production 
of  fliavors,  and  the  place  or  places  in  which  the  highest-flavored  and 
finest  teas  can  be  produced  will  only  be  discoverecl  by  trial,  and  it  is  the 
duty  of  this  department  to  see  that  the  trial  is  thoroughly  made,  whether 
success  or  failure  be  the  result. 

The  question  whether  our  people  can  compete  with  the  acquired  dex- 
terity and  cheap  labor  of  Asia  will  be  answered,  when  the  time  comes, 
by  mechanical  inventions  that  will  do  the  work  cheai)er  and  better. 

Meanwhile  nearly  every  family  in  the  Middle  and  Southern  States  may 
;row  their  own  tea,  and  better  tea  than  they  at  present  buy  in  the  gen- 
jx-al  markets,  if  they  do  nothing  more. 

The  analysis  of  our  native  grasses  has  been  extended  to  thirty-nine 
species,  and  has  already  resulted  in  the  conclusion  that  there  exist  very 
nany  uncultivated  grasses  which  may  fairly  claim  equal  merit  with  many 
'^f  onr  standard  varieties.  It  is  proposed  to  give  in  the  Aimual  Report, 
^  wixich  this  will  be  introductory,  full  analyses  of  the  proximate  constit- 
uents of  these  grasses  and  of  their  several  ashes,  and  a  botanical  de- 
''''»)tion  of  each,  with  a  Ml  account  of  their  natural  history,  including 
iiot-nbution,  habit  of  growth,  and  other  information,  which  will  enable 
»ur  farmers  to  select  such  as  shall  promise  to  be  desirable  additions  to 
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The  high  iini>ortaiicc  of  tliis  investigation  cannot  £ail  to  be  appreciated 

if  ereiy  farmer  iiaviug  cattle  to  feed  or  pasture.    The  Hon.  T.  C.  Jones, 

3       are,  Ohio,  whose  judicial  fame  is  not  more  widely  recognized 

ills  SQCcessfiil  practice  in  the  most  advanced  agriculture,  declared 

I  eonversation  upon  this  subject,  that  nothing  was  more  needed  at  the 

I        ,  or  would  bo  of  more  value  to  this  country,  than  a  thorough 

;  of  the  different  grasses  now  in  common  use  at  various  points  oi 

growth,  and  this  opinion  will  be  confirmed  by  everj^  in teUigent  far- 

who  will  give  the  subject  tiioughtful  attention.    An  investigation 

ihai-acter  will  therefore  be  entered  upon  and  prosecuted  so  far  as 

ted  means  of  the  department  will  permit.    It  is  the  more  impor- 

t)ei     Lse  of  unmistakable  indications  that  the  grass  lands  (upon  which 

icnltoral  prosperity  of  the  people,  in  many  of  the  States,  wholly 

b),  are  becoming,  year  by  year,  less  i)roductive.    It  remains  to  be 

w^hether  by  the  iutroduction  of  new  varieties  and  a  system  of  rota- 

his  exhaustion  may  not  only  be  arrested,  but  the  crops  be  incsreased. 

Attention  has  been  directed  also  to  numerous  plants  without  any  rep- 

ttation  as  forage  plants,  but  which,  flourishing  vigorously  upon  worn-out 

lofls,  are  looked  to  as  the  means  of  the  ultimate  restoration  of  such  lands 

tofertihty  by  their  employment  in  green  manuring;  a  method  which, 

with  clover,  rye,  buckwheat,  and  other  crops,  has  been  productive  of 

•Qdi  excellent  results — an  unfailing  and  inexpensive  resource,  and  often 

the  only  remedy  within  the  means  of  the  average  farmer. 

The  determination  to  institute  a  thorough  research  in  this  direction 
has  been  very  much  encouraged  by  a  recent  conversation  with  that 
eminent  chemist.  Dr.  St.  Julian  Bavenel,  of  Charleston,  S.  0.  The  re- 
sults obtained  in  some  experiments  made  by  him  in  utilizing  the  vetch 
and  the  beggar-lice  weed  of  Florida  as  preparatory  forerunners  for  a 
cmp  of  wheat  in  the  sandy,  barren  flats  near  Charleston  are  so  wonder- 
W,that  the  experiments  will  need  to  be  rei)eated  under  personal  insi)ec- 
tion  several  times  before  we  can  feel  sure  of  such  favorable  results  as  the 
anal  sequence  to  such  simple  means. 

As  there  could  be  nothing  more  important,  in  an  agricultural  point  of 
yieWj  than  a  full,  careftd,  and  thoroughly  scientific  examination  into  the 
chfinical  composition  of  the  various  cereals  of  the  country  to  determine 
their  special  qualities  and  comparative  value,  whether  for  the  produc- 
tion of  tissue,  of  fot,  or  of  the  fermentation-resisting  characteristics 
uliich  distingnish  the  nulling  products  of  some  grains  over  others,  I  had 
directed  such  examination  to  be  made  by  the  chemist  of  this  depart- 
ment ;  and  the  work  had  already  begun  when  the  limited  force  allowed 
in  the  chemical  division  and  the  more  pressing  importance  of  our  experi- 
ments with  sorghum  and  maize  in  the  production  of  sugar  (and  which 
liftve  just' been  referred  to),  made  it  apparent  that  investigation  in  that 
direction  would  necessarily  have  to  be  deferred  to  a  "  uu)re  convenieut 
aeason." 
So,  too,  of  tobacco.   ]Much  usefid  information  touchiiiij:  both  the  growth 
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and  manufacture  of  this  important  staple — ^information  which  skil 
chemical  analysis  can  only  determine — ^is  necessarily  withheld  fix)m 
farmer  and  the  manufacturer  solely  for  the  lack  of  force  and  facihtie! 
the  existing  laboratory  of  this  department.  That  the  benefits  whic 
thoroughly-equipped  and  sufficiently  enlarged  Chemical  Division  wo 
confer  upon  all  parts  and  nearly  every  industry  of  the  country  are 
exaggerated,  will  to  some  extent  appear  from  the  following  extracts  fi 
the  letters  of  a  few  only  of  the  many  prominent  scientists  and  dis 
guished  agriculturists  which  have  been  addressed  to  the  departm 
on  this  subject  President  Folwell,  of  the  University  of  JVlinne 
says: 

I  can  only  venture  to  suggest  that  the  department  would  do  weU  to  collate  firoi 
sources  all  results  of  chemical  investigations  of  use  to  the  mdustrial  mterests  of 
country  and  publish  them. 

President  Arnold,  of  the  Oregon  Agricultural  College,  remarks: 

One  thing  I  greatly  desire  to  see  done  is  this,  viz.,  that  some  one  competent  mali 
abstract  of  all  those  principles  pertaining  to  agricnltnre,  both  physical  and  chem 
upon  which  all  scientiflo  agriculturists  are  agreed. 

Hon.  Stephen  L.  Goodale,  of  Maine,  for  many  years  secretary  of 
State  Board  of  Agriculture,  says : 

The  vast  benefits  conferred  by  the  experimental  agricultural  stations  of  Europe 
the  people  of  that  country,  by  unlocking  stores  of  hitherto  concealed  infon 
should  furnish  hints  for  the  right  work  here. 

From  Professor  Seely,  secretary  of  the  Vermont  Board  of  Agricult 
we  read: 

The  collation  and  arrangement  of  what  you  have  already  done  would  be  oi 
greatest  value  to  the  country. 

President  Welch,  of  the  Agricultural  College  of  Iowa,  remarks : 

I  have  long  been  of  the  opinion  that  the  agricultural  interests  of  the  country  y 
be  greatly  advanced  by  a  more  thorough  analysis  than  has  yet  been  made  of  the  gi 
•passes,  and  edible  roots,  in  order  to  determine  the  exact  value  of  each  in  the  pr< 
tion  of  milk,  beef,  and  fiber,  or  muscular  power.  MilUons  of  dollars  are  ann 
wasted  by  hap-hazard  feeding ;  and  what  we  want,  as  seems  to  me,  is  more  pi 
tatements,  based  on  the  scientific  research  of  the  chemist,  as  to  the  use  of  the  va 
foods. 

Professor  Goessmann,  of  the  Massachusetts  Agricultural  Col 
writes: 

I  believe  a  thorough  examination  into  the  chemical  and  industrial  relational  o 
»tandard  crops  a  very  desirable  investigation  in  the  interest  of  national  mod 
^arming. 

Professor  Nicholson,  in  behalf  of  Professor  Holmes,  of  the  Unive; 
>f  East  Tennessee,  says: 

A  careful  determination  is  needed  of  the  comparative  valueB  of  the  difi*erent  g 
)f  wheat  sold  in,  say,  Baltimore  or  other  markets;  and,  further,  as  to  the  chemics 
Terences,  if  any,  between  the  same  variety  of  wheat  grown  in  Alabama,  Georg 
Louisiana  and  in  Now  England.  That  there  is  a  practical  difference  every  one  ki 
"ut  precisely  upon  wh*>^  '^  lepends  remains  to  be  determined. 
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•  .  X  Adams^  secretary  of  the  New  Hampshire  Board  of  Agricult- 

)  its  organizatioii,  writes  as  follows : 

]       we  are  obliged  to  go,  in  a  good  degree,  to  WoliF  and  otiier  Qermans  for  what 
wei  Their  analyses  of  grasses,  &.C.,  are  generally  the  basis.    It  seems  to  me  we 

e  full  analyses  of  our  plants,  &c.,  by  our  own  analysts. 

I         or  Swallow,  of  the  University  of  Missouri,  says : 

IImI  we  need,  most  of  all,  knowledge  of  our  food  products,  such  as  wheat,  com, 
jf  rye,  and  oats.  As  we  live  in  the  center  of  the  great  com  and  wheat  growing 
1  of  North  America,  we  have  commenced  some  experiments  which  we  expect  to 
QUO  for  years.    But  we  want  chemical  analyses  to  finish  up  our  experiments. 

1       ing  of  the  enormous  trade  in  commercial  fertilizers,  in  which 
c     of  dollars  are  annually  expended,  the  Hon.  H.  Lewis,  president 
aie  ^ew  York  State  Agricultural  Society,  writes : 

Ai     giving  the  subject  what  attention  I  could,  I  have  come  to  the  conclusion  that 

t  Qo  way  in  which  the  Department  of  Agriculture  can  aid  the  farmers  of  this 

c      7  more  than  by  a  careful  analysis  of  the  conunercial  fertilizers  sold  on  the 

.    The  use  of  these  fertilizers  has  become  a  necessity  in  aU  the  older  States — a 

y  which  is  to  increase  from  year  to  year.    There  is  not  one  farmer  in  five  hun- 

tnousand  able  to  tell  their  value  except  by  actual  trial,  and  that  must  be  made 

his  money  is  gone.    I  hope  you  will  be  able  to  aid  us  in  this  matter. 

Pro£  John  B.  Bowman,  regent  of  the  University  of  Kentucky,  writes 
that,  among  other  things  within  the  province  of  the  department, 

Thflie  remain  in  the  wide  field  for  investigation  the  various  soils,  fertilizers,  &,G,f  to 
be  examined. 

President  Phillips,  of  the  University  of  North  Carolina,  says : 

It  seems  to  me  that  you  will  do  our  farmers  most  good  by  showing  them  how  to  do- 
ftnd  themselves  against  fraud  in  what  they  buy  as  seeds,  fertihzers,  &,c. 

And  further : 

I  learn  from  the  great  smoking-tobacco  factory  of  W.  P.  Blackwell  <&  Co.,  at  Dur- 
kun,  K.  C,  that  there  is  great  room  and  great  need  for  original  chemical  research  in 
tiie  important  work  of  curing  tobacco. 

I  might  go  on  with  similar  quotations  from  leading  citizens  in  almost 
every  section  of  the  country;  but  why  multiply  evidence  already  con- 
re  of  the  vast  amount  of  good  which  the  chemical  division  of  this 
>artment  would  be  capable  of  performing  to  a  greatly  increased  ex- 
if  wider  scope  were  given  to  its  operations  by  more  generous  appro- 
itions? 

1  insufi^cient  force  in  the  laborators',  and  the  small  dimensions  of 
laboratory  itself — two  small  rooms,  a  closet,  and  a  small  cellar  for 
the  furnace — has,  as  we  have  already  seen,  greatly  hindered  the  experi- 
ments in  the  manufacture  of  tea  and  sugar  iuaugurated  during  the  past 
swmner  and  falL  Though  defective,  fi^om  these  causes,  as  the  experi- 
ments were,  it  ha*  been  thought  advisable  to  submit  them  to  the  public, 
80  that  whatever  hints  they  may  aiibrd  to  those  contemplating  an  at- 
tempt in  these  Ludustries  the  coining  season  may  not  be  offered  too  late 
for  adoption.  It  is  well  known  and  often  remarked  by  i)eople  familiar 
^rith  the  facts  that  there  are  probably  five  hundred  laboratories  in  the 
colleges  and  schools  throughout  the  country  greatly  superior  in  equip- 
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mciit  and  allotted  space  to  that  provided  by  the  United  States  Govern- 
ment for  its  Department  of  Agriculture. 

In  concluding  this  branch  of  my  report,  it  is  pertinent  to  say  that  this 
department  requires  a  working  force  of  from  L^O  to  30  persons  in  the 
chemical  division  (it  is  now  allowed  but  one  chemist  at  the  inadequate 
salary  of  $3,000,  curtailed  by  reason  of  insufBcient  appropriation  to 
$1,900  i)er  annum,  and  one  assistant  chemist,  whose  salary  has  been 
curtailed  for  the  like  reason,  from  $1,600  to  $1,400),  and  a  suitable  la- 
boratory apart  from  the  main  building,  to  enable  the  force  to  work  to 
the  best  advantage.  Three  hundred  thousand  dollars  would  build  a 
laboratory  sufficient  for  the  requirements  of  the  department  for  a  num- 
ber of  years  to  come,  which  would  be  capable  of  doing  much  other 
work  required  by  the  different  departments  of  the  government  and  of 
various  sections  of  the  country.  The  need  of  such  a  laboratory  is  daily 
felt.  The  questions  submitted  by  members  of  Congress,  as  wdl  as  offi- 
cials of  other  departments  of  the  government,  which  affect  the  public 
weal,  could  be  promptly  and  definitely  answered  so  far  as  present  scien- 
tific knowledge  will  permit,  and  thus  information  of  great  importanco 
and  value  to  the  people  of  the  whole  country  could  be  furnished  frx>m  an 
authoritative  and  official  source. 

In  the  establishment  of  the  laboratory  attached  to  this  department, 
it  was  not,  perhaps,  designed  that  it  should  be  used  for  private  purposes 
to  any  great  extent ;  and  yet  there  is  a  vast  amount  of  private  work 
required,  which,  in  a  more  liberal  construction  of  the  duties  pertaining 
to  this  division,  becomes  of  great  public  importance.  Our  country  seems 
to  be  specially  favored  with  minerals  of  all  Muds,  and  there  is  scarcely 
a  State  or  Territory  in  which  there  does  not  exist  many  having  a  fertiliz- 
ing value.  To  determine,  therefore,  by  careful  analysis,  the  value  of 
these  articles,  and  give  an  official  approval  or  condemnation  of  them, 
would  seem  to  be  a  duty  which  this  department  owes  to  those  engaged 
in  the  development  of  such  resources,  as  all  such  developments  add  to 
the  wealth  of  the  nation,  and  the  advancement,  prosperity,  and  happi- 
ness of  the  people. 

To  more  folly  illustrate  the  importance  of  this  proposition,  I  have  but 
to  refer  to  the  work  of  this  division  as  detailed  in  my  last  annual  report 
and  in  this  volume.    In  the  analysis  of  the  bat  guanos  of  Texas,  samples 
if  which  were  forwarded  from  near  Galveston,  the  report  of  the  chemist 
or  the  year  1877  gives  the  per  cent,  of  fertilizing  material  contained 
herein,  and  shows  from  the  samples  analyzed  and  the  extent  of  the  de- 
posits that  they  represent  a  value  of  perhaps  $20,000,000.   These  deposits 
•re  private  property,  and  yet  the  subject  becomes  one  of  public  impor- 
ance  to  the  locality  in  which  they  exist,  as  the  vast  sum  here  repre- 
^ep^^d  must,  in  a  measure,  be  distributed  among  many  classes  of  people. 

HORTICULTUEAX,  DIVISION. 

"ke  labors  of  the  Horticultural  J>ivmon  during  the  past  year  have 
.^>-.i  vpri  oIosjaIt  ^'^Tifinf^d  to  *he  propagation  and  distribution  of  epp- 
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I        plants,  tho  number  of  which  depends,  as  a  matter  of  course,  upon 

int  of  money  appropriated  to  pay  the  necessary  hibor  required 

H      upon  the  restriction  entailed  by  the  limited  area  of  land  which 

able  for  tho  nursery  preparation  of  the  hardier  species  of  plants. 

'  anbraced  by  tho  Agricultural  Department  grounds  is  largely 

occu]    1  by  an  arboretiun,  which  is  higlily  instructive  and  ornamental, 

lefits  tho  disposition  of  grounds  surrounding  x)ublic  buildings  in  a 

great  dty. 

A  coDsiderablo  i)ortion  is  also  occupied  by  the  buildings  and  struct- 

8  required  for  the  proper  administration  of  the  duties  of  the  depart- 

ineiit,such  as  stables,  workshops,  seed-houses,  and  greenhouses.    Or- 

s  containing  select  collections  of  pears  and  the  small  fruits,  as  well 

K    ection  of  hardy  apples  from  Eussia,  further  occupy  the  space, 

the  amount  available  for  testing  seeds  and  for  raising  plants, 

^       or  trees  for  general  distribution  is  not  more  than  two  acres  in 

t. 

WJ    I  we  take  into  consideration  the  action  of  older  and  more  ex- 

jed  nations,  the  imiiortance  which  they  attach  to  each  and  every 

cultural  improvement,  the  ample  support  they  give  to  all  efforts 

wMdi  are  directed  toward  the  increase  of  the  productions  of  the  soil, 

by  means  of  large  exi)erimcntal  farms  and  stations  for  the  solution  of 

ttientific  questions,  and  which  are  maintained  in  various  parts  of  their 

respective  countries,  our  Agricultural  Department  and  its  resources  seem 

entirely  trivial  and  insigniiicant. 

Occupymg  a  country  which  possesses  every  variety  of  soil  and  climate, 
€  iding  from  the  arctic  north  to  the  tropic  south,  and  iu  which  agri- 
re  is  by  far  the  greater  interest — that  upon  which  all  other  indus- 
1  depend  5*  a  country  one-half  of  the  inhabitants  of  which  are  dh-ectly 
wg  d  in  agricultural  pursuits,  yet  our  govermneut  is  far  behind  all 
other  civilized  nations  in  the  encouragement  it  gives  to  agi-icultural  pur- 
I  salts  and  progress. 

It  is  respectfully  submitted  that  no  more  profitable  expenditure  of 
Dey  could  be  made  than  that  necessary  to  secure  and  maintain  a  farm 
1,000  acres  near  this  city,  and  eight  or  ten  experimental  stations  in 
various  parts  of  the  country,  located  so  as  to  embrace  extremes  of  lati- 
and  climate,  on  the  Pacific  and  Atlantic  coasts,  and  in  the  South- 
ern and  iTortheni,  as  also  the  Middle  States.    This  would  enable  the 
tment  to  determine  on  a  commensurate  scale  the  value  of  seeds 
plants  for  distribution  throughout  the  coimtry,  as  also  to  make  such 
itific  and  acciu-ate  tests  in  regard  to  fertilizers,  rotative  cropping, 
;t  depredations,  and  the  numerous  and  constantly  increasing  sub- 
jects suggested  daily  for  the  benefit  of  agiiculture,  as  would  enable  it 
to  meet  the  reasonable  exi)ectations  of  those  who  are  practically  inter- 
Cited,  and  who  are  anxiously  beseeching  the  department  for  assistance 
in  their  agricultural  and  horticultural  enterprises. 
Facilities  of  this  kind  would  aid  in  the  introduction  of  tropical  and 
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semi-tropical  products,  especially  fruits,  sucli  as  the  orange,  lemon,  pi 
apple,  banana,  guava,  cherimoyer,  &c.,  and  such  articles  of  common  i 
as  coffee  and  tea,  and  such  textile  plants  as  agave,  bhcBmeria,  s 
others,  which,  although  in  some  cases  may  be  looked  upon  as  doubt 
experiments,  are  yet  undetermined,  and  their  values  can  only  be  lean 
from  intelligently  directed  efforts. 

The  orange  and  lemon  culture  is  of  much  promising  importance,  s 
in  order  to  develop  and  increase  the  valuable  collections  now  in  p* 
sion  of  the  department,  a  small  house  has  been  arranged  and  expres 
devoted  to  their  culture  and  propagation. 

A  distribution,  as  far  as  means  would  aUow,  has  been  made  of 
Japan  persimmon,  a  fruit  of  great  reputed  value  in  its  native  count 
and  of  prospective  value  here,  particularly  on  account  of  its  use  ii 
dried  state. 

The  olive  has  also  received  special  attention.  A  valuable  selectioi 
the  best  known  commercial  varieties  has  been  secured,  and  will  be  pr 
pagated  as  rapidly  as  means  will  allow.  Much  interest  is  felt  in 
culture  of  this  product  in  the  various  States  where  the  olive  succec 
and  as  the  plant  is  not  sensibly  injured  by  less  than  a  zero  cold,  it  < 
be  made  a  subject  of  experiment  over  a  large  portion  of  this  country 

The  culture  of  the  Chinese  tea  plant  is  exceedingly  promising.  C 
agitation  of  this  industry  has  had  the  effect  of  arousing  the  attentioi 
a  large  number  of  planters,  and  evidence  daily  accumulates  as  to  w 
has  already  been  done  with  the  plant  as  a  domestic  production,  i 
mainly  for  local  domestic  uses.  It  is  not  to  be  expected  that  home  i 
duction  will,  for  many  years  to  come,  make  itself  felt  in  the  foreign  c< 
merce  of  this  article ;  but  it  may  be  expected  connoisseurs  will  soon  < 
cover  the  merits  of  the  domestic  article,  and  will  not  be  Satisfied  ^ 
the  inferior  foreign  product. 

This  fact  is  apt  to  be  overlooked  in  the  discussion  of  this  questi 
but  the  superiority  of  the  home  product  will  force  itself  upon  the  att 
tion  of  consumers,  for  the  exi)erience  of  those  who  have  used  the  te; 
Georgia  confirms  the  world-wide  and  popular  assertion  that  "  good 
as  a  beverage  can  only  be  had  in  tea-growing  countries.'' 

The  operations  consistently  belonging  to  the  Horticultural  Divisio] 
this  department  are  multiplied  and  important.  In  some  degree  these  ojh 
*  tions  are  misconstrued.  It  docs  not  propose,  as  seems  very  gener 
presumed,  to  propagate  Howers  and  fruits  indiscriminately  for  distri 
tion.  It  is  not  intended  to  propagate  plants  for  the  beauty  of  their  fl 
ers,  except  so  far  as  may  be  required  for  direct  use  in  the  ornamental 
of  the  department  grounds.  Plants  valued  merely  for  the  beaut; 
their  flowers  are  not  included  in  the  distributions  proper  of  the  dcp 
ment,  these  being  confined  to  plants  of  economic  value  and  utility. 

During  the  year  there  has  been  distributed  from  the  grounds  45, 
tea  plants,  12,200  strawberry,  7,181  plants  of  oranges,  figs,  Japan  ] 
Simmons,  olives,  &c.,  2,954  grapes,  and  95,000  scions  of  Russian  aj 
trees. 
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BOTANIOAIi  DIVISION. 

'     work  of  this  division  has  been  steadily  prosecuted.    Dnring  the 
^       '  distribution  of  specimens  were  made  as  follows :  To  each  of  the 
iQg  colleges  one  box  of  specimens  of  the  woods  of  the  United 
State  Agricultural  College,  Lansing,  Mich. ;  University  of  Minne- 
on      K>lis,  Minn. ;  State  Agricultural  and  Mechanical  College, 
>rl     LS^La.;  Eutgers  College,  New  Jersey;  also  two  boxes  of  wood 
to  Massachusetts  Agricultural  College,  Amherst,  Mass. 
To      h  of  the  following  colleges  one  box  of  botanical  specimens : 
)  College,  I^ewark,  Del. ;  Agricultural  and  Mechanical  College, 
,  Ky.;    University  of  Wisconsin,  Madison,  Wis.;  Virginia 
Ago     \xi    1  and  Mechanical  College,  Blacksburg,  Ya.;  Agricultural 
Medianical  College,  Bryan,  Tex. ;  Agricultural  and  Mechanical  Col- 
i       Columbus,  Ohio;  Agricidtural  and  Mechanical  College,  Chapel 
1      N.  C. ;  Agricultural  and  Mechanical  College,  Columbia,  Mo. ;  Ean- 
Agricultural  College,  Manhattan,  Kans.;   University  of  Georgia, 
A         Ga. 
I      '  in  the  year  there  have  been  sent  to-  the  Iowa  Agricultural  Col- 
one  box  of  specimens  of  the  woods  of  the  Argentine  Bepublic,  and 
of  botanical  specimens;  also  to  Wellesby  College,  Massachusetts, 
c  of  specimens  of  woods  of  the  Argentine  Bepublic 
The  botanical  collections  have  been  increased  during  the  year  by  the 
ipt  of  one  box  of  wood  specimens  from  St.  Petersburg,  Bussia;  one 
of  botanical  specimens  collected  by  the  Wheeler  expedition  and 
I  by  the  Smithsonian  Institution ;  one  package  of  Siberian  and 
ese  plants  from  the  St.  Petersburg  Botanic  Garden  (also  through 
lithsonian  Institution) ;  one  box  of  botanical  specimens  from  the 
emment  of  Spain ;  purchase  and  donation  of  a  large  collection  of 
Jfinropean  mosses,  the  collection  of  the  late  Pro£  Budolphus  Oldberg ; 
and  by  purchase  as  follows :  one  set  of  Florida  plants,  from  Dr.  A.  P. 
Oarber;  a  quantity  of  Arizona  plants,  from  Dr.  E.  Palmer,  and  one  set 
(kf  the  ferns  of  Trinidad,  from  A  Fendler. 

Dnring  the  past  summer  the  cases  and  herbarium  have  been  trans-^ 

iei      to  rooms  on  the  second  floor,  in  connection  with  the  general  mu- 

.    ISew  cases  have  been  added,  so  that  abundant  room  for  the  her- 

un      aow  provided  for  several  years  to  come.    Additional  interest 

have  been  given  to  the  division  by  the  erection  of  two  large 

1     the  display  of  wood  specimens,  fruits,  and  objects  of  botanical 

est. 

'      herbarium  is  increasing  in  public  interest  and  value,  and  is  now 

>  frequentiy  visited  and  consulted  for  purposes  of  instruction  by 

lers,  professors  in  institutions  of  learning,  and  by  private  iadivid- 

interested  in  botanical  pursuits. 

MICROSCOPICAL  DIVISION. 

This  division  is  principally  engaged  in  the  investigation  of  plant-dis 

2  AGS 
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eases,  the  ducidation  of  the  causes  and  tendency  of  plant-decay,  and  tli< 
discovery  of  a  remedy,  as  well  as  the  utilization  of  such  cryptogama  arf 
can  be  made  available  for  food,  dye-stuffs,  pigments,  and  other  coinmer 
cial  purposes. 

The  following  will  illustrate  the  general  character  of  the  work  of  tbifl 
division  during  the  past  year : 

Investigations  relating  to  the  rust  of  cotton-plant 

The  structural  appearance  of  sugar  made  &om  sorghuni  and  maize,  90 
seen  under  the  microscope,  having  relation  to  their  starch,  sugar,  and 
general  ceU-contents  during  the  process  of  ripening. 

The  diametric  measurements  of  merino  wool  of  various  breeds,  show* 
ing  the  comparative  results  and  value  of  cross-breeds  and  high  cultmo. 

The  structural  examination  of  textile  fibers,  and  other  relative  xemir 
ing  power  to  chemicals,  as  seen  under  the  miscroscoi>e. 

The  cellulose  of  plants  and  fruits  in  relation  to  their  amylaceous  ^ 
woody  condition,  whether  digestible  or  indigestible,  aa  shown  by  the 
action  of  sulphuric  acid  in  the  conversion  of  cell-tissue  into  fi^tarclii  at 
shown  under  the  miscroscope. 

The  relation  of  dairy  prime  butter  to  oleomargaiine,  as  seen  under  th< 
microscope. 

The  characteristics  of  colored  Demarara  sugar,  as  shown  by  exppri 
ment  under  the  microscope,  at  the  request  of  the  Treasury  Department 

Experiments  relating  to  insecticides. 

Experiments  relating  to  anti-fiingoid  solution. 

The  classification  of  the  edible  fungi  of  the  United  States,  showing  16i 
species. 

The  investigation  of  sweet-potato  rot,  grape-rot,  and  quince-fungus. 

The  relative  tendency  of  different  varieties  of  potatoes  to  decay  unde 
adverse  conditions. 

The  work  of  the  Microscopist  has,  with  a  few  exceptions,  been  con 
fined  to  such  investigations  as  could  be  conducted  in  the  department, 

ENTOMOLO0IOAL  DIVISION. 

In  this  division,  there  has  been  greatiy  increased  activity  during  t 
year.  Its  correspondence  has  become  quite  extensive,  and  aside  froi 
the  numerous  answers  to  communications  regarding  the  names  an< 
habits  of  well-known  ii^jurious  insects,  and  remedies  for  the  same,  man; 
new  species  have  been  received  and  studied.  While  much  has  beei 
added  to  our  knowledge  of  a  number  of  insects  that  may  l>o  considere( 
of  secondary  importance  only,  from  the  fact  that  they  are  local  rathe 
than  national  in  character,  and  while  much  valuable  infoniiatjon  regarc 
ing  them,  with  remedies  and  suggestions  for  their  destruc^iioii,  will  b 
included  in  the  forthcoming  report  of  the  Entomologist,  he  ha«  occupie 
himself  more  particularly  with  four  classes  of  insects  that  seriously  affe( 
American  productive  industries  for  good  or  for  evil.  These  are,  Is 
cranberry-insects,  about  which  many  important  fiacts  have  been  leamec 
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insectB  affecting  tli©  orange,  and  which  so  seriously  threatened 

ige-caJture  in  Florida;  3d,  eilk-T^orms ;  4th,  cotton-insects, 

h      last  ajinual  report  I  gave  statistics  showing  that  we  annually 

pay  to  foreign  countries  no  less  than  twenty -three  million  dollars  for 

silk,     of  which,  by  proper  enoouragauient  of  silk-culture  in  the  United 

St    8,  may  in  due  time  be  saved  to  our  i)eople.    A  review  of  all  past 

at    ipts  at  silk-culture  in  this  country  shows  very  clearly  that  the  causes 

d      ire  have  been  transient  and  not  permanent  ones,  and  the  very 

ly  letters  that  constantly  come  to  the  depaitment,  asking  for  informa- 

twn      the  subject  of  silk-culture  and  for  silk-Avorm  eggs,  indicate  the 

ing  interest  felt  by  our  people  in  this  branch  of  industry. 

L     spring,  through  the  courtesy  of  Mr.  Lang  Tsuda,  a  valued  corre- 

!         it  in  Japan,  the  department  was  presented  with  a  few  cards  of 

eggs  of  a  kind  of  silk-woim  known  as  the  Yana  Gawa,  a  valuable 

f  [ffoducing  a  small  white  constricted  cocoon.    The  worms  were  fed 

on  1      )  different  sx>ecies  of  MaclurUy  or  Osage  orange,  and  on  eight  dif- 

gpecies  of  mulberry,  as  well  as  on  some  other  allied  plants,  by 

waj      experiment.    Another  race  that  has  been  fed  for  the  last  eight 

I  on  Osage  orange  by  Professor  Eiley  was  also  grown.    A  part  of 

dlk  firom  these  worms  has  been  reeled  in  this  country  by  Mr.  L.  S. 

t      3r,  of  Silkville,  Franklin  County,  Kansas,  and  proves  to  be  of  the 

very  first  quality .    But  the  most  interesting  fact  in  connection  with 

theise  experiments  is  that  the  silk  produced  from  the  Osage-orange  race, 

which  was  originally  a  cross  between  the  best  French  and  Japanese 

vonns,  actually  proved  superior  in  quantity  and  equal  in  quality  to  that 

fed  on  mulberry. 

It  is  gratifying  to  be  able  to  state  that  this  interest  is  beginning  to 
receive  attention,  and  that  already  systematic  and  intelligent  effort  is 
displayed  in  the  line  of  silk-raising  in  this  country.    Parties  in 
J        Carolina  have  found  it  sufficiently  proHtable,  even  with  present 
whacks,  to  raise  sUk-wonns,  and  ship  the  cocoons  to  France.    One 
tleman  in  Ealeigh,  Mr.  E.  Fasnach,  has  shipped  two  bales  to  Mar- 
ies, each  containing  over  100  pounds  of  choked  cocoons.    These  have 
jold  at  Marseilles  for  as  high  as  32  francs  (or  over  $6)  per  kilogram 
q[uite  2i  pounds),  and  the  freight  from  Raleigh  to  Marseilles  did  not 
d  $3  per  hundred  weight.    The  cocoons  were  raised  by  the  children 
liie  family;  and  aside  from  the  silk  product,  Mr.  Fasnach  also  pro- 
Bd  a  number  of  eggs,  for  which  there  is  now  a  ready  market  abroad 
it  |3J>0  to  84  per  ounce  (of  26  gramii).    Several  other  persons  in  different 
ts  of  the  country  have  also  reared  sufficient  quantities  of  cocoons  to 
1      ant  IS'ew  York  brokers  in  offering  from  $  1.50  to  $2  per  pound  for  the 
t         When  parties  find  it  profitable  to  raise  silk  under  these  adverse 
'     amstances,  there  can  be  no  question  as  to  the  gro^vth  of  the  industry 
1        ver  a  home  market  is  furnished  for  the  raw  material,  and  that 
1      i  onoe  it  ahall  have  been  demonstrated  that  there  can  be  offered  and 
r  oocoons  some  stated  sum  that  will  yet  allow  a  fair  profit  on  the 
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reeling,  the  mdustxy  will  be  fairly  established,  and  private  capital  will 
not  be  wanting  to  seek  profitable  investment  therein. 

Mr.  John  Eyle,  of  Paterson,  K.  J.,  a  well-known  anthority  on  this 
snbject,  writes  *me  under  recent  date  as  follows: 

The  right  way  is  to  start  every  family  to  raise  a  few  cocoons,  and  to  prepare  the 
way  to  provide  a  market  for  them,  and  so  induce  onr  people  to  increase  the  quantity 
raised,  until  there  is  enough  to  employ  regular  filatures,  and  professional  reelers,  to 
produce  silk  for  our  own  factories.  This  can  only  be  the  work  of  time,  hut  there  is  nc 
other  way  to  accomplish  this  result. 

There  can  be  no  question  as  to  the  adaptation  of  the  larger  part  oi 
our  country  to  sUk-culture,  or  of  our  ability  to  grow  the  worms  suco 
fully.    Experience  has  established  these  two  facts,  as  it  has  the  su]      )] 
quality  of  American-grown  silk.    It  is  not  so  necessary  to  urge  the  cnl 
tivation  of  the  mulberry  as  it  is  to  establish  first  a  market  for  the  coco 
In  some  parts  of  the  South  the  best  of  white  mulberries  are  ah     I 
grown  in  large  orchards,  for  the  sake  of  the  fruit,  which  is  deemed  mc 
valuable  food  for  hogs,  and  in  case  the  mulberry-trees  already  growi 
should  at  any  time  be  cut  off  by  mildew  and  disease,  as  they  were  a 
the  close  of  the  multicaulis  fever  in  1839  and  1840,  we  have  the  advai 
tage  over  Europe  and  other  countries  in  being  able  to  fall  back  upo 
the  Madura^  which  proves,  when  judiciously  fed,  to  be  as  good  as  d 
berry. 

Pursuant  to  an  appropriation  made  by  the  last  Congress  for  the  pu: 
pose,  I  have  carried  on  a  special  investigation  of  the  insects  injurious  1 
the  cotton-plant,  more  particularly  the  cotton-worm  {Aletia  Argillacea 

The  investigation  so  far  (notwithstanding  the  lateness  of  the  seaso 
when  the  work  was  commenced,  and  the  unfavorable  condition  of  tt 
Lower  Mississippi  VaUey,  for  such  an  inquiry  the  present  year)  has  bee 
fruitful  beyond  expectation.  It  is  my  desire  and  intention  to  make  tl 
iavestigation  thorough  and  exhaustive.  To  accomi)lish  this  and  to  c 
fall  justice  to  the  subject  will  require  continuous  work  to  the  end  < 
tiie  next  cotton-season,  as  we  cannot  arrive  at  complete  knowledge  c 
the  many  questions  that  present  themselves,  whether  regarding  tl 
habits  of  the  insect,  or  as  to  the  bes*  means  of  preventing  its  injurie 
without  pursuing  systematic  investigations  through  every  season  of  ti 
year.  I  will  therefore  hope  and  expect  a  renewal  of  the  special  appr 
priation  for  this  purpose  to  enaWe  the  department  to  satisfactorily  cor 
plcte  the  work.  When  we  reflect  on  the  immense  losses  the  cotto: 
grower  has  sustained  during  the  best  part  of  a  century  from  the  ravag 
of  the  cotton- worm  and  other  insects,  it  is  surprising  that  no  systemat 
investigation  had  before  been  made  by  the  government;  and  now  th 
the  investigation  has  been  commenced,  it  is  very  desirable  that  it  1 
completed  in  a  thorough  manner. 

STATISTICAL  DIVISION. 

This  division  has  been  employed  during  the  pa^st  year,  as  usual — 
In  collecting  the  statistics  of  farm  products  and  ajijunals  through  t 
Btgomsy  of  some  l^QOO  correspon^enta^ 
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In  the  lecording  and  tabnlation  of  foreign  statistics,  compiled  fh>m 

die  data  supplied  by  those  governments  and  by  their  agricnitaral 
societies ; 

In  supplying  the  demand  for  information  from  members  of  Gongress, 

t)oards  of  trade,  and  persons  interested  in  agriculture,  manufactores,  and 
ooounerce; 

In  recording  the  prices  of  farm  products  and  animals  in  the  leading 
markets  of  the  United  States; 

Also,  in  publishing  a  monthly  report  of  the  crops  of  the  whole  coun- 
tif  ,  giving  a  detailed  statement  each  month  of  acreage,  condition,  and 
qoality  of  each  crop,  thereby  reaching  thousands  of  persons  who 
otherwise  would  have  to  depend  upon  unreliable  sources  for  such  in- 
famation;  and  I  can  only  regret  that  the  limited  amount  of  the  appropria- 
tion for  statistioal  purposes  does  not  permit  a  more  extended  report  of 
libor,  wages,  and  other  matters  of  interest  to  agriculturists  and  to  the 
whole  country. 

!Ihe  report  of  the  crops  for  the  present  year  presents  no  material 
diange  from  the  abundant  crop  of  1877,  which  has  been  equaled,  and 
hi  8(Hne  cases  surpassed,  by  the  crops  of  this  year. 

The  acreage  in  com  was  slightly  increased,  while  the  condition  during 
the  growing  season  was  not  quite  as  £Bbvorable.  Still  the  crop  this 
year  will  be  one  of  the  largest  ever  grown,  and  will,  in  the  aggregate, 
eqnal  its  predecessor  of  1877.  This  is  the  more  remarkable,  as  this  is 
the  fourth  of  an  unbroken  series  of  large  crops. 

The  wheat  crop  of  the  present  year  promised  in  the  spring  to  be 
mmsnally  large.  The  winter  had  been  favorable,  the  acreage  largely 
hKsreased,  and  the  growing  condition  all  that  could  be  desired,  but  the 
''hot  wave"  of  July  brought  disaster  to  the  crop  in  certain  portions  of 
those  States  where  spring  wheat  is  sown,  and  in  which  the  grain  was  in 
that  certain  condition  of  growth  rendering  it  liable  to  be  affected  by  the 
simoom,  which  lasted  three  days,  and  ruined  the  hopes  of  thousands. 
The  States  that  produced  the  heaviest  yield  last  year  produced  the 
fittest  this ;  yet,  in  a  general  view,  it  is  to  be  considered  that  in  the 
States  north,  and  bordering  on  the  Ohio  Biver,  in  Elansas,  I^ebraska, 
and  Galifomia,  there  are  large  yields  reported,  larger  considerably  than 
lastyear,  so  that  the  crop  of  this  year  may  be  safely  estimated  at  twenty- 
tre  millions  of  bushels  greater  than  that  of  1877. 

The  other  grain  crops  have  been  generally  good,  presenting  no  new 
ttttore  this  year.  The  only  crop  Which  shows  a  material  dc^cline  is  the 
potato  crop,  which  is  from  twenty  to  twenty-five  per  cent  less  than  that 
of  last  year.  This  great  decline  was  owingtothe  extreme  heat  of  July 
and  the  drought  of  August. 

The  cotton  crop,  so  important  in  its  bearing  on  the  industries  of  the 
world,  has  been  fEivored  during  all  the  stages  of  its  growth.  The  acre- 
age was  slightly  increased — about  2  per  cent  The  absence  of  insect 
iitfiQieB  was  almost  universal,  only  small  portions  of  Mississippi,  Ala 
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bema^  and  Georgia  reporting  aQy.  The  increase  of  product  per  acre 
very  decided,  only  Elorida,  Alabaiua,  and  Louisiana  reportang  a  sligi 
decrease,  while  Texas,  Arkansas,  and  Tennessee  report  large  gak 
Skoidd  the  seasmi  continue  fe»v©rable  for  the  next  fortnigiit  the  en 
will  all  be  saved,  and  the  total  mil  exceed  6,000,(WO  baletu 

Tlie  tobacco  crop  does  not  promise  so  large  a  yield  this  year  as  1 
but  the  quality  is  much  supericw*.    Later  retume  are  necessary  befc 
any  estimate  of  th»^  quantity  can  be  made. 

The  prospects  for  the  sugar  and  rice  crops  of  the  South  are  very  i 
couraging,  particulaiiy  the  former.    Last  year  wiis  one  of  d  v 

the  favorable  weather  this  fall  promises  an  unusual  result — much  gr 
thao  the  product  of  last  year. 

The  following  table  presents  the  number  of  persons  engaged  iA 
djSerent  oocupatLons  in  the  United  States  at  the  last  enumexaitiaii : 


PopnlaUoii. 


■^ 

Total  over  10  years 

Ma1«s  in  all  oconpatlons 

Agricnltnre 

MinTifactaring  and  mining 

Professional  and  perBonal 

XndBi  counneroo,  and  transportation 


1870  (oensTUi). 


28, 228, 945 
12, 505, 923 
5,  922, 471 
2,707,421 
2,  G84, 7U3 
1, 191. 22« 


Per 
cent. 


47. 35 
21.65 

2L47 


1878. 


34, 000, 000 
12,000,000 
7, 600, 000 
2,900.000 
3, 000, 000 
1,5CU,000 


P 


5 
1 
2 

1 


The  census  of  1870  gives  an  aggregate  value  of  all  personal  aaid 
property  for  that  year  of  829,822,535^140. 

The  agricultural  interest  being  valued  at  38  per  cent^  of  all  oth* 
combined,  the  value  of  farms  and  x>roperty  is  $11,124,059,037. 

Value  of  fSarms,  1870 39,203,803, 

Yalne  of  fimn  animals,  1870 1, 5S5,276, 

Yalnoof  farm  implements,  1670 i ^ 336,878, 


Total 11,134,959, 

The  increase  of  population  over  10  years  was  somewhat  above  21  ] 
oenti  At  the  same  rate  of  increase  of  values  the  value  of  fkcms  a 
fieuan  products  for  1878  would  be  as  follows : 

Value  of  farms,  1878 - $11,207,992, 

Value  of  farm  animals,  lb78 1,846,584, 

Value  of  fann  implcanents,  1878 407, 62S, 


Total 13,401,200, 

The  value  of  fann  products  and  animals  for  the  year  1870  was 
turned  at  $2,447,558,058.  Production  has  increased  and  prices  he 
daclined,  and  we  estimate  the  total  production  of  1878  at  about  63,0( 
000,000. 

I  desire  again  to  call  attt'iitiori  to  a  compgurative  statement  of  1 
appropri^on  made  for  the  different  deptfftoieiitB  of  govenmieiit) 
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with  thia  purpose  reproduoe  the  following  statement  embraced  in  the 
ivt  aimnal  report^  and  now  oorreeted  in  some  partioolars : 

U  is  diown  hj  a  Mcent  statement  made  from  the  records  of  the  Treasnry  Depart- 
Mit  tluit  the  total  expeoditnres  of  the  Department  of  Agricaltaie  from  1839  to  1877, 
MmTft,  amount  to  |3,3G6, 114.37.  From  this  amount  shonld  be  deducted  (100,000 
IptffopHated  in  19C7  for  the  purpose  of  enabling  the  Commissioner  of  Agriculture  to 
Met  *  depattment  building,  and  the  farther  snm  of  ^,000  appropriated  for  the  print- 
i^  or  tile  aidmal  rej^rts  of  the  department  fbr  the  years  187S  uid  1873,  and  erro- 
wmtUf  ebaiged  to  tlie  euireni  atmoai  expenses  of  the  department  for  those  years. 
OedactiBg  these  two  items  from  the  above  amount,  and  it  leaves  the  sum  of  $3,216,- 
lii37  SB  the  aggregate  amount  appropriated  during  the  existence  of  the  government 
he  ph>motion  of  agriculture.  The  utter  insignificance  of  this  sum  becomes  appa- 
when  00  d  with  the  amounts  appropriated  for  the  maint^ianoe  of  other 

)x  1  general  government.  Dividing  the  total  amount  appropriated  by 
9f  j  during  whieh  theee  appropriations  have  been  made,  and  it  gives 
>i  1,634  as  the  average  annual  expenses  of  the  department.  When 
itarememDered  tnat  the  last  census  established  the  fact  that  one-half  the  popula- 
te of  the  United  States  Is  either  directly  engaged  in  agricultural  pursuits  or  is 
irlo&j  dependent  upon  them  for  support,  tliis  sum  becomes  still  more  insignificant  as 
a  ippR^iriation  fbr  fijistering  and  promoting  so  vast  an  interest. 

13ie  following  appropriations  for  the  years  named  will  be  suffloient  to  illustrate  the 
tilbrBDce  in  the  amounts  appropriated  for  the  various  departments  of  the  general 
fotttnment. 


Departmefits. 


$l,8n,  42X43 

163,  Old,  047  68 

87,251,271  81 


tenttMBt  Of  State 

uttiaiy  Deimrtixicxit 

Witt  Deputment 

BiTT  Department 13,115,170  56 

iMorDcMtiiBelit 1    37,«78,854  17 

SMK^DoeDeTNirtment j      6,422,283  49 

>»atflit of  J^nstioe !      8,804,348  31 

Dq^ttUaent  «f  A^nciiltiipe 174,686  06 


$1,853,807  60 

159, 222, 392  01 

4,245,628  00 

13,745,422  80 

30,674,578  32 

3, 44^9. 045  00 

3, 424, 050  00 

168,640  00 


1879. 


17,184, 

107, 122, 

68,i!Q3, 

20, 684, 

86,216. 

7, 295, 

8, 016, 

204, 


825  04 
213  75 
782  4S 
492  83 
5dL  74 
389  93 
913  94 
900  00 


The  following  table  exhibits,  in  a  condensed  form,  the  appropriations 
■ttde  by  Congress  for  tins  department,  tlie  disbursements  and  unex- 
pended bc^ances  for  the  fiscal  year  ending  June  30,  1878 : 


TiUa  of  ^»prof>xiaUon. 


____  and  distribution  of  seedB 

aynimental  garden 

.  and  hcrbarioiB 

snd  popsits  ..... 

■v^nv.  ............. 

^«f  jntrasds 
MidW&ohig 


Amocnt 
ttp}»niptiAled. 


$65,040  00 
15,000  06 
73,  000  00 
4,  000  00 
1,500  00 
4, 500  00 
1,00<>  00 
1,000  00 
8.000  00 
4,000  00 
0, 500  00 
D,  000  00 
8,500  00 


Amount 
disbttl'sed. 


$65, 640  00 
15,080  00 
74, 570  33 
4,000  00 
1,500  00 
4,  500  00 
1,000  00 
1.000  00 
8,  000  00 
3, 445  21 
6,500  00 
8,  807  59 
2,560  00 


Amount 
vjuezpiAded. 


'!$420  67 


554  79 


192  41 


^Tlito  mexpeiMled  luJance  of  the  appropriation  for  purchase  and  distiibntion  of  seeds  will  be  exhausted 


DISEASES  OF  DOMESTICATED  AKIMALS. 

Aamig  the  past  twenty  years,  or  more,  the  spread  of  infectioas  and 
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contagions  diseases  among  domesticated  animals  in  this  country 
been  very  rapid,  and  increasingly  malignant  and  destmctiye.    So 
spread  and  fatal  had  many  of  tliem  become  that  I  determined,  a  y 
ago  or  more,  to  institnte  a  preliminary  investigation  looking  to  a  di£ 
covery  of  the  cause  and  a  remedy  for  some  of  the  more  virulent 
destructive  of  these  maladies.    Ko  fonds  being  available  for  this  pur 
all  that  could  be  done  was  to  open  a  correspondence  with  leading  sto 
raisers  throughout  the  country,  hoping  thereby  to  elicit  informati 
toiiching  the  annual  losses  of  farm  stock  from  the  various  disease 
incidental  to  this  dass  of  property,  the  character  of  the  maladies  m 
prevalent  and  fobtal,  and  what  remedies,  if  any,  were  i     d.    A  h    ; 
number  of  circular  letters  were  forwarded  to  the  regular  cor      o 
of  the  department,  and  to  many  others  engaged  exclusively      sto 
raising.     Beplies  were  received  from  every  section  of  the  a    11 
These  letters  contained  much  valuable  information,  which  vn  I 

for  by  resolution  of  the  United  States  Senate,  February  20, 1877,  and  b 
you  forwarded  to  the  President  of  the  Senate  on  the  27th  day  of  tb 
same  month.  (See  Ex.  Doc  ISo.  35,  Forty-fifth  Congress,  secon 
session.)  By  reference  to  this  volume,  a  few  copies  only  of  which  wei 
injnted,  a  tabular  statement  will  be' found  which  gives  returns  of  annul 
losses  of  domesticated  animals  in  1,125  counties  out  of  2,447,  the  wh 
number  of  counties  contained  in  the  United  States. 

These  returns  are  as  accurate  as  could  be  given  in  the  absence  of 
absolute  census,  but  for  less  than  one-half  the  Territory  of  the  XTnitc 
States  they  show  annual  losses  amounting  to  $10,091,483  in  swine  alon 
and  for  all  other  classes  of  domesticated  animals  the  losses  are  given  £1 
the  same  counties  at  $6,561,945,  making  a  grand  total  of  $16,653,428. 

These  figures  iudicate  that  the  losses  of  farm  animals  throughout  tl 
XTnited  States  annually  aggregates  the  sum  of  $30,000,000  or  more.  I 
at  least  two-thirds  of  this  amount  seemed  to  be  sustained  in  the  loss  ( 
swine  from  affections  whicli  appeared  to  be  but  little  understood  by  tl 
fiaxmer  and  stock-raiser,  I  regarded  the  subject  of  sufficient  importan< 
to  call  for  an  appropriation  to  defray  the  expenses  of  a  scientific  invest 
gation  into  the  causes  of  many  of  the  more  malignant,  infectious  ai 
contagious  diseases  of  domesticated  animals,  but  more  especially  of  th 
incident  to  swine. 

The  sum  of  $10,000  was  appropriated  for  this  purpose,  and  aa 
the  fund  was  available  examiners  were  appointed  in  the  States  of  I^e 
York^  Indiana,  Illinois,  Iowa,  Kansas,  Missouri,  and  I^orth  Oarolin 
These  examiners  were  instructed  to  devote  the  brief  time  allotted  the 
to  an  investigation  of  diseases  of  swine,  as  I  did  not  regard  the  u 
of  the  appropriation  sufficient  to  cover  the  additional  expense  of 
investigation  of  infectious  and  contagious  diseases  inddenb  to  oth 
classes  of  farm  animals. 

By  reference  to  the  returns  above  alluded  to  it  will  be  se<     tl     1  tl 
annual  losses  of  swine  are  heaviest,  in  some  of  1 
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lemed  advisable  to  confine  the  investigation  to  those 
I  where  the  disease  was  most  extensive,  vimlent,  and 
)  recently  appointed  an  examiner  for  Virginia,  who 
on  of  his  time  to  an  examination  of  a  &tal  disease 
ittle  in  some  of  the  northern  and  northeastern  conn- 
ud  who  prononnces  the  disease  plenro-pnenmonia. 
igJTining  of  this  examination  and  investigation,  every 
wine  was  known  as  "hog-cholera,"  bnt  theezaminars, 
ow  being  prepared,  will  show  that  this  class  of  &rm 
almost  as  many  different  ocd  dlstiiictly  marked  dis- 
y  as  malignant,  contf^ons,  and  &t{d  a  character,  as 
nanldnd.  Their  reports  will  also  show  fiie  identity 
th^  annnally  prevail  in  the  great  oom-growii^  and 
8  of  the  country,  tuid  will  demonstrate  tha  absolute 
mation  of  this  investigation  nntil  definite  results  are 
ansea  of  these  disorders,  and  tlie  discovery  of  reme- 
la  addition  to  the  saving  of  so  vast  an  amonnt  of 
I  of  our  people  demands  the  completion  of  this  work, 
ly  bat  lamentable  foot  that  many  herds  of  hogs  are 
aesb  market,  or  are  slaaghtered  by  the  owner  for 
as,  as  soon  as  disease  makes  its  appearance  among 
jfore  ask  for  an  additiooal  appropriation  by  Congress 
ry  forward  and,  if  possible,  complete  this  investiga- 

dreaded  contagions  diseases  known  among  cattle  is 
monla  or  Inng  f^ver.  It  was  bronght  to  this  connliy 
r  1843,  and  has  since  prevailed  to  a  greater  or  less 
f  the  Baatem  and  a  few  of  the  Soathem  States.  It 
[»  abont  a  centoiy  ago  in  Oeatral  Europe,  tuid  has 
t  European  countries.  With  the  exception  of  rtnder- 
Ireaded  and  destractiTe  disease  kaown  among  cattle. 
>-fever,  which  is  controlled  in  oar  more  northern  lati- 
laace  of  frost,  this  disease  "knows  no  limitation  by 
eold  or  heat,  rain  or  drought,  high  or  low  latitude-" 
ious  of  all  pistes,  for  the  poison  may  be  retained  in 
riod  of  one  or  two  months,  or  even  for  a  longer  period, 
d  the  infected  animal  in  the  mean  time  may  be  trans- 
ad  of  the  continent  to  the  other  in  apparent  good 
bile  carrying  and  scattering  the  seeds  of  this  dreaded 

anee  of  this  affection  on  our  shores  it  has  prevailed 
in  liie  States  of  Massachusetts,  Oonnecticnt,  !New 
Pennsylvania,  Maryland,  Delaware,  Tirginia,  and  to 
imbia.  It  has  recently  shown  itself  at  two  points  in 
ia  and  Lynchburg),  wbere  it  was  recently  prevailing 
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\       At  present  the  disease  seems  to  be  oircninsciibed  by  narrow  1      a 
and  could  be  extirpated  with  but  little  cost  in  comparison  witU 
that  woiUd  be  required  should  tlio  plngue  ]>e  communicated  to  the  c 
less  herds  west  of  the  Alleghany  Mountains.    This  disefbse  is  of 
destructive  nature  as  to  have  called  forth  for  its  immediate  oxtii 
the  assistance  of  every  European  government  in  which  it  has  ap;        e 
many  of  them  having  found  it  necessary  to  expend  millions  of  dollars  i 
its  suppression.    The  interests  involved  in  this  case  are  of  so ' 
character,  and  of  such  overshadowing  importance  both  to  the  fi    a 
and  commercial  interests  of  the  country,  as  to  require  the  active  ii 
vention  of  the  Federal  Government  for  their  protection,  and  for 
reason  the  considerate  attention  of  Congress  is  resx>ectfiiUy  i 
this  important  matter. 

Tim  PAUIS  EXPOSITION  OF  1878. 

The  United  States  having  been  invited  by  the  Republic  of  P     toe 
take  part  in  a  universal  exposition  of  the  productions  of  \     i<    Ititf 
manufectures,  and  fine  arts,  to  be  held  at  Paris  in  1878,  an  appit    i 
of  $160,000  was  made  by  Congress  December  15, 1877,    This  sum  i 
Ba(b8equently  increased  by  another  appropriation  to  $190,000.    (      < 
the  sum  first  appropriated  $10,000  was  assigned  to  the  Department  < 
Agriculture  as  its  proi)er  proportion  of  the  fund,  with  wlilch  to  make 
display  of  the  agricultural  productions  of  this  country.    From  the  seoo 
appropriation  of  $40,000  made  toward  the  close  of  the  second  session 
tiie  Forty-fifth  Congress  the  department  received  $5,000  additional  f 
this  exhibit 

The  first  appropriati«i  was  not  available  uni^l  some  weeks  after  tl 
approval  of  the  biU,  and  the  exposition  was  to  open  about  the  1st 
May,  thus  leaving  a  very  short  time  and,  that  at  an  unpropitious  se 
hi  which  to  collect,  prepare  for  exhibition,  Mid  tramsport  such  ptodi 
tions  of  our  agricultural  industry  as  would  do  credit  to  t^e  conmtry. 

Every  efiSort  was  made  that  liie  limited  time  and  meager  means 
permit  to  make  such  an  exhibition  as  would  attract  attention  of  the 
pie  of  aU  nationalities,  and  thus  enlarge  the  markets  for  the  eo 
tion  of  our  products.    Our  exlribition  of  agricultural  production,  thou 
not  by  any  means  such  as  could  have  been  made,  or  such  as  would 
been  made  had  more  time  and  money  been  devoted  to  it,  was  in  i 
degree  creditable  to  the  country,  and  has  received  the  approval 
commendation  of  the  French  aut^oritios  and  tlie  people  of  other  c 
tries  who  attended  the  Exposition. 

The  former  chemist  of  the  department,  Dr.  Mc^Iurtrie,  was  especia 
charged  with  the  care  of  this  exhibit ;  but  as  he  has  not  yet  retom 
or  reported  thereon,  mote  parttcular  mention  of  tihe  part  which  i 
Agricultural  Department  has  taken  in  the  Paris  Exposition  is  left  i 
sobsequeat  report. 
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FOBESTBY, 

former  Report  on  Forestry,  from  the  Kmit«,tion3  placed  upon  its  ex- 
id  not  contain  all  the  matter  that  was  prepared  for  publication. 
naJ  work  has  therefore  been  prepared,  under  my  direction,  by 
Win  B.  Hough,  Commissioner  of  Forestry,  which  it  is  desirable 
published  as  a  companion  to  the  former  report 
first  report  it  may  suffice  to  say  that  it  has  attracted  general 
an      i  gained  the  highest  commendation  from  the  most  distin- 
authorities  on  forestry,  and  also  from  those  interested  in  the  in- 
fesulting  from  forest  products  in  other  countries.    Their  special 
•eprodnce  extracts  or  full  translations  of  important  articles,  and 
great  interest  in  our  discussions  relating  to  the  extent,  manage- 
md  maintenance  of  our  forest  supplies. 

manuscript  now  prepared  contains  ample  information  upon  the 

of  forest  resources  of  other  countries,  a  subject  which  was  neces- 

luded  from  the  former  rei)ort;  it  embraces  much  recent  in- 

(im  concerning  ^e  changes  going  on  in  special  institutions  for 

a  in  fonestry ;  it  reviews  the  proceedings  of  various  American 

\  for  the  promotion  of  agriculture  and  horticulture,  so  far  as  they 

stions  relating  to  fbrest  planting  tod  management ;  it  includes 

[  special  memoirs  xvpon  scientific  investigations  in  tliis  direction, 

da  of  management,  and  other  subjects  of  unquestionable  im- 

i  that  have  not  hitherto  appeared  in  the  English  language. 

prosecution  of  this  investigation  Dr.  Hough,  duiing  the  past 

ted  the  British  Provinces  of  Canada,  availing  himself  wlulb  there 

:y  of  the  various  official  rei)orts  bearing  on  the  subject,  but  of  the 

■ation  and  advice  of  many  persons  who,  from  official  position  or 

qualification,  were  best  able  to  promote  the  object  of  his  visit. 

I  publication  of  this  supplementary  report  will  prove  of  value 

tto  room  whatever  to  doubt,  the  whole  question  of  forestry  and 

being  one  of  vast  and  vital  interest  to  the  entire  country. 

volume,  if  published,  will  cont^n  about  as  many  pages  as  the 

;  cm  Forestry  published  in  1877,  and  it  is  a  very  valuable  compila- 

1  ought  to  be  published  as  a  second  volume  of  Agricultural 

Bar  1878,  and  300,000  copies  could  be  distributed  with  profit  to 

ss  of  the  country. 

mbjcct  of  Forestry  is  of  so  great  and  immediate  importance  to 

e  that  it  is  my  duty  to  again  urge  the  appropriation  of  the  small 

^  money  ($6,000)  asked  for  last  year,  for  continuing  this  work  of 

)Ugh,  and  for  obtaining  other  facts  and  information  preparatory 

lishing  a  Division  of  Forestry  in  this  department 

science  of  Forestry,  so  far  as  relates  to  the  management  of 

nains  for  the  growth  of  timber,  the  care  of  propeily  owned  by 

les  and  public  institutions,  but  under  public  authority,  the  rights 

)n  usage,  and  all  the  laws,  regulations,  aaid  judicial  dedsiona 
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relating  thereto^  we  shall  never  have  in  the  United  States  mnch  p 
tical  interest,  because  the  circnmstftnces  under  which  landed  prope 
is  held  in  this  country  are  altogether  different 

The  title  of  our  lands  i^  allodial,  and  the  owner  absolutely  oti 
the  rights  belonging  to  the  soil,  subject  only  to  the  right  of  eminent 
main,  when  the  government  sees  fit  to  assert  it,  and  to  the  oblig 
assisting  by  taxation  in  the  support  of  government.    The  cod 
jurisprudence  of  Europe,  so  &r  as  they  relate  to  Forestry,  are,  there 
of  littie  concern  in  the  future  management  of  our  woodlands ;  2    la 
the  special  training  bestowed  upon  young  men,  in  quali^jing  th    i 
the  administration  of  these  interests,  would,  so  fax  as  relates  to 
provisions  and  the  various  remedies  that  they  provide  against 
evasion  or  violation  of  these  laws,  be  lost  upon  one  intending  to  devo 
himself  to  tree-culture  with  us. 

But  we  have,  nevertiieless,  much  to  be  considered  as  r 
provisions  for  the  encouragement  of  planting,  and  already  in  many 
the  States  premiums  and  exemptions  have  been  allowed,  some  of  whic 
being  ill-advised  and  fcdl  of  mischief,  have  already  been  repealed.   ', 
other  States  some  protection  may  be  needed  which  has  not  been  give 
and  in  the  ftitureweneedameans  for  carefully  collecting  and  presentu 
full  and  reliable  information  for  the  guidance  of  State  legislatures, 
the  end  that  nothing  be  neglected  that  their  true  interests  may  requi 
and  that  there  be  no  more  blunders  to  correct.    The  Forestry  report 
1877  gave  the  principal  laws  that  had  been  passed  up  to  that  time  1 
the  encouragement  of  forest-tree  planting ;  that  of  1878  will  give 
that  have  siuce  been  enacted,  with  a  careftd  inquiry  into  the 
which  have  in  some  cases  led  to  the  repeal  of  bounties  formerly  g     it( 
It  should  be  the  duty  of  the  person  having  charge  of  this  inquiry  to 
port  annually  upon  this  subject,  in  order  that  a  uniform  standard  of  < 
cellence  in  regard  to  legislation  upon  this  subject  may  be  reached  a 
maintained. 

But  let  it  not  be  inferred  that  we  can  learn  nothing  from  Europe 
experience  upon  the  management  of  forests.  On  the  contrary, 
have  everything  to  learn  and  apply,  that  this  experience  can  teach 
with  regard  to  methods  and  management,  and  to  the  scientific  researcl 
that  are  being  made  for  the  discovery  of  principles,  and.  the  operat 
of  natural  laws,  for  the  advancement  of  the  interests  depending  ui 
Forestry. 

There  are  over  twentj/^  Schools  of  Forestry  in  Europe,  in  which  this 
ject  is  taught  in  the  most  thorough  manner^  in  all  its  relations  to  1  ei 
and  its  applications  to  the  planting,  management,  and  renewal  of  i 
ests.  The  professors  in  these  schools  have^  in  many  instances,  prepa 
special  memoirs  upon  subjects  of  practical  interest,  and  some  of  th 
schools,  as  at  Tharan  dt,  Neustadt-Eberswalde,  I^ancy,  Hohenheim,  i 
have  published  from  year  to  year  iuformation  of  practical  interest 
every  country  where  trees  can  be  grown.    At  most  of  these  schools. 
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io     have  been  established,  not  merely  for  the  instruction 
Btn     1      bnt  for  original  investigations  that  shall  extend  the 
of  k     evledge  beyond  their  former  limits,  and  discover  £EiiCts 
J  be  tamed  to  practical  account  in  cheapening  methods  of  man- 
or increasing  the  value  of  products.    The  best  of  these  results 
3very  year  be  judiciously  digested  and  prepared  for  publication 
)         it  of  our  own  citizens. 
At  I         of  these  stations,  especially  in  Prussia  and  Bavaria,  the  gov- 
it  has  instituted  a  series  of  comparative  observations  for  the  study 
dimatio  effects  of  woodlands  upon  agriculture,  and  tibiose  in 
;e  of  these  systems  have  expressed  an  earnest  wish  for  cooperation 
United  States.    Among  the  agricultural  colleges  already  estab- 
through  Congressional  patronage,  and  at  several  of  the  meteoro- 
1         stations  maintained  at  the  national  expense,  these  observations 
I  be  established  at  very  little  expense  beyond  the  cost  of  instru- 
.    It  should  be  the  duty  of  the  person  charged  with  the  study  of 
ry  to  organize,  direct,  and  unify  these  observations,  and  to  digest 
]     »lish  their  annual  results. 
11     )uld  be  remembered,  in  this  study  of  dimatio  effects,  that  the 
humidity  of  our  atmosphere  is  much  less  than  that  of  Europe, 
)  reason  that  the  westerly  winds  prevailing  in  both  regions  pass 
I  Atlantic  influenced,  in  some  cases  in  notable  degree,  by  the 

tr       L  before  reaching  Europe,  while  our  westerly  winds  have  their 
ore  1     ^ely  condensed  before  passing  far  inland,  by  being  carried 
*       high  mountain  ranges,  so  that  in  their  farther  coarse  over  vast 
s  they  yield  no  forUier  moisture  as  rain,  and  the  surfiEbce  remains 
I,     id  in  many  places  not  susceptible  to  cultivation.    Hence  the  con* 
IS  to  which  European  observations  might  lead  would  not  find  ap- 
on  with  us;  and  if  we  would  know  the  laws  that  govern  our  cli- 
and  the  influences  that  may  tend  to  ameliorate  or  impair  it,  we 
work  out  the  problem  ourselves. 
There  are  about  twenty  journals  wholly  devoted  to  Forestiy  published 
ous  parts  of  the  world.    Of  these,  British  India,  Russia,  Sweden, 
u       :,  England,  France,  Austria,  Spain,  and  Italy  have  each  one, 
1      'land  two,  and  Germany  the  remainder.    There  cannot  be  a  doubt 
tJ    b  every  one  of  these  contains  every  year  much  new  information 
w^ould  have  practical  application,  and  that  would  lead  to  useful  re- 
J  in  this  country  if  known.    Some  of  these  journals  are  distinguished 
ability  with  which  they  are  conducted,  and,  passing  over  all  that 
ocal  or  special,  a  great  deal  of  general  interest  to  our  citizens.    This 
mation  should  be  judiciously  prepared  and  given  to  our  people  for 
r  benefit.    Besides  these  special  journals  of  Forestry,  the  trans- 
learned  societies,  and  the  scientific  journals  of  more  general 
often  contain  artides  of  practical  interest    This  is  especially  true 
tt       devoted  to  the  study  of  natural  history ;  the  injuries  done  by 
io      insects  and  their  remedies  ]  the  preservation  of  timbers  j  the 
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manufectui^a  of  woods  and  wood  products  5  and  various  topics  of  inqui] 
that  have  relation  to  this  subject. 

Passing  from  these  studies  of  the  sciences  of  exact  observation 
those  of  a  business-like  charactox,  there  are  from  time  to  time  broi 
forward  new  methods  of  working  and  management,  which  are  ur| 
upon  the  public  under  an  interest  that  seeks  profit  from  their  use.    It 
unfortunate  that  these  novelties  have  not  always  the  merit  which  th< 
claim,  and  that  while  some  are  really  worthy  of  public  attention,  the 
are  others  that  deserve  no  notice.    A  disciiminating  and  impartial  stal 
ment  of  what  is  really  worthy  of  notice  might  prevent  inconsidera 
investments  in  others  that  are  not.    It  would  be  especially  desirable 
know  concisely  the  results  reached  by  commissions  appointed  from  ti 
to  time  for  testing  alleged  discoveries  or  new  methods,  as  is  done  mc 
or  less  every  year  by  various  European  government's  and  by  com 
sions  appointed  by  learned  societies. 

In  almost  every  country  in  Europe,  Vut  especially  in  Germany,  j 
oiations  of  foresters  have  been  formed,  solely  for  the  discussion  <jf  qn< 
tions  of  professional  interest.  K  a  new  disease  or  injury  to  young  sec 
lings,  or  to  nurseries  or  plantations  of  larger  growth,  has  appeared, 
experience  is  combined  and  all  science  is  exhausted  in  the  discovery 
its  cause  and  in  the  application  of  the  remedies.  The  comparative  mer 
of  methods  of  culture  and  management,  the  ettect  of  fertilizers,  and  t 
various  circumstances  that  can  be  controlled,  so  far  as  they  affect  i 
interest  under  protection,  are  folly  discussed  and  compared.  Most 
these  associations  publish  annually,  or  more  frequently,  the  results 
their  labors,  and  not  a  little  of  these  would  be  useful,  if  known  to  c 
people.  The  meeting  of  German  foresters  at  Dresden  during  the  L 
summer  has  been  mentioned  as  one  of  unusual  interest. 

The  number  of  publications  devoted  to  various  qu^estions  specia 
relating  to  Forestry  that  appear  every  year  in  Europe,  besides  th< 
already  referred  to,  is  large.  In  Germany  alone  the  number  is  sor 
times  a  hundred  a  year,  l^ot  a  few  of  tixese  iM>S8ess  unusual  intere 
and  the  best  results  of  these  labors  in  the  field  of  scientific  research 
applied  knowledge  should  be  known  wherever  they  can  be  applied, 
fact,  we  cannot  afford  to  let  these  new  principles  pass  unobserved  a 
unapplied  while  so  much  can  be  saved  or  gained  by  availing  ourseli 
of  their  use. 

Turning  from  this  field  of  exi)erimental  inquiry  and  observation 
foreign  countries  to  our  own,  we  have  in  various  sections  of  the  count 
but  especially  in  the  prairie  regions  of  the  West,  a  large  amount  of  u 
fill  observation  every  year  accumulating,  which  should  be  gathered 
and  made  known.  It  should  be  remarked  that  every  new  discovery 
not  valuable,  nor  will  what  may  be  applicable  in  one  region  be  use 
to  another.  This  negative  knowledge  is  often  of  great  value  by  preve 
ing  unwise  investment  and  consequent  losses ;  as,  for  example,  in 
tempting  to  cultivate  in  one  locality  some  fiipecles  that  has  proved  higl 
8aceessful  in  another,  where  a  fall  knowledge  of  all  the  conditions  req 
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lite  fer  fiuccesB  would  have  showu  beforehaiul  that  the  enterprise  would 
ML 

There  are  also  from  time  to  time  various  eoonomies  proposed  in  tlie 
H«e  of  forest  products,  some  of  which  would  prove  of  gi'eat  advantage 
if  generally  known.  In  other  cases  opportunities  now  neglected  might 
be  improved,  if  pointed  out ;  and,  generally,  an  able,  diligent,  intelli- 
gent, aad  impartial  study  of  tha  various  subjects  ha\'ing  relation  to  For- 
eitiy  cannot  fail  of  resulting  in  Listing  beneiit  to  the  country,  and  to  all 
danes  having  occasion  to  produce,  sell,  or  use  forest  products.  Tliia, 
either,  directly  or  uicidentallj,  may  be  said  to  include  all  classes  of  our 
citizens,  and  to  aftect  in  greater  or  less  degree  every  interest  in  the 
amntry. 

iBubjoin  a  few  extracts  from  very  many  commendatory  notices  of  the 
VQlome  on  Iforestry,  which  show  the  estimate  in  which  the  report  is  held 
and  the  desirability,  not  to  say  necessity,  of  the  continuance  of  eifort  in 
thii  direction. 

The  New  York  Times,  of  date  July  10, 1878,  after  noticing  the  eflforta 
made  by  the  Secretary  of  the  Interior  to  prevent  timber  depredations 
throoghout  the  United  States,  says  of  this  report : 

The  salject  is  a  broad  one  and  well  worthy  the  attention  of  aU  tliouglitful  men.  It 
iiMibove  pollticfl,  and  should  not,  as  it  wad  last  winter,  be  disoussed  Ina  parti;uin  or 
Metional  spirit ;  the  whole  country  is  vitally  interested  in  tlie  oultivatiou  of  the  forest 
landB  of  the  West  and  South. 

Hie  St  John's  Printers'  Miscellany,  of  June,  1S7S,  says : 

Seport  upon  Forestry  is  the  title  of  a  very  valuable  work  laid  upon  our  table  through 
ttikjndnaui  of  the  Hon.  W.  Q.  LeDuC|  Uuitod  States  Coumiissioner  of  Agriculture. 
thb  iuthor.  Dr.  Hough,  has  certainly  fulfilled  his  comiuiBsiun  on  this  important  sub- 
JBekin  a  very  painstaking  and  exhaustive  manner,  and  from  the  nature  of  the  iuforma- 
tion  conveyed  in  its  pages  the  work  should  be  placed  in  the  hands  of  every  farmer,  at 
lent,  on  this  oontinenU 

It  might  not  be  amiss  to  suggest  here  that  the  Domlalon  Government  should  appoint 
ftlikBOQinmiBsioni  for  this  is  a  subject  which  affecta  the  most  vital  interests  of  the 
ttotry  at  large. 

The  Western  New  York  Ruralist  says : 

Of  this  report  we  do  not  know  how  the  newspapers  could  do  the  country  better  serr- 
ioothan  by  scattering  broadcast  among  the  farmers  of  the  laud  portions  of  the  informa- 
tim  here  gathored.  The  tiniber  resources  and  timber  needs  of  different  parts  of  the 
ft  7,  the  methods  of  tree-planting  and  tree-pruning,  the  sanitary  and  climatio 
of  woodlands,  thp  need  of  tunber-belts  for  farm  and  Iiuit  protection,  valuable 
tt>      productfli  and  ma&y  other  important  subjects  are  treated  at  length. 

The  Maine  Farmer  says : 

Those  who  are  acquainted  with  the  great  acquirements  of  Dr.  Hough,  with  his 
'vniliarity  with  almost  every  subject  of  hii^torical  and  scicutillo  inquiry,  with  his  great 
diligence,  and  his  ibie,  clear  style,  need  hardly  to  be  told  that  the  entire  work  has 
Wn  weU  done.  It  is  much  to  be  ri^gretted,  however,  that  from  want  of  a  sufilciont 
Appropriation,  a  vast  cuUeotion  of  statistical  information  of  great  historic  and  economio 
^BA,  as  well  as  many  useful  illustrations  and  diagrams,  were  obliged  to  be  wholly 
OBiitted,  while  the  work  was  so  limited  in  size  that  much  matter  of  importance  had  to 
be  entirely  left  out.  But  as  it  is,  it  is  one  of  the  most  important  works  ever  issued  by 
fhegoTcnunenl 
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The  Journal  of  Forestry  and  Estate  Management,  published  at  ] 
don,  after  8pea.king  in  high  terms  of  the  report  of  Dr.  Hongh,  and 
diligent  maimer  in  which  he  has  prosecuted  his  investigations,  says 

From  these  sources  he  has  been  able  to  collect  an  astonishing  amonnt  of  t 
information,  which  he  has  arranged  with  laudable  carefolness  and  great  abUity  i 
report  now  before  ns. 

The  report  was  limited  to  a  volnme  not  exceeding  650  pages,  which  has 
the  author  to  condense  or  exclude  much  valuable  matter;  but  still  the  boon 
piled  in  such  a  masterly  manner  that  it  forms  the  most  complete  and  exhax     lye 
tise  upon  the  subject  that  has  yet  appeared  in  the  English  language.    For  tne 
we  would  recommend  the  carefiil  study  of  it  to  all  arborists,  who  will  find  in  it  i 
feet  mine  of  information  calculated  to  instruct  and  interest  all  students  of  the  sc 
and  art  of  forestry. 

The  Pioneer  Press  of  Saint  Paul  says : 

The  Report  on  Forestry,  by  Dr.  F.  B.  Hough,  issued  under  the  direction  of  the 
missLoner  of  Agriculture,  is  a  work  of  great  value.  The  author  seems  to  have  ] 
outed  his  inquiries  with  industry  and  intelligence,  not  only  throughout  the  \} 
States,  but  in  foreign  countries.  It  is  indeed  in  foreign  countries  where  the 
importance  of  preserving  forests  has  been  long  understood,  and  where  for  many 
they  have  been  fostered  under  settled  policies  of  the  various  governments,  that  n 
learn  most  of  the  vital  necessity  of  forest  culture,  and  of  the  means  best  ada] 
promote  on  a  large  scale  the  growth  of  woods  and  to  preserve  those  which  stiU  sc 
the  tremendous  havoc  and  waste  which  are  making  in  all  our  native  forests. 

The  following  is  an  extract  from  a  letter  written  by  Pro£  An< 
Uanrado,  of  the  School  of  Forestry,  Escura,  Madrid,  Spain : 

I  know  your  name  by  your  excellent,  work  in  the  Beport  upon  Forestry.  I  ap 
ate  the  extent  of  your  knowledge  and  the  wisdom  of  your  government  in  chargin 
with  the  duty  of  writing  upon  so  important  and  interestiog  a  subject. 

Prof.  W.  S.  Clark,  president  of  the  Massachusetts  State  Agricul 
Oollege,  says : 

I  have  just  examined  with  pleasure  your  important  Report  upon  Forestry,  an( 
your  good  work  may  be  continued. 

Jos.  L.  Budd,  Professor  of  Forestry,  Iowa  State  College,  says : 

I  have  received  your  very  valuable  Beport  on  Forestry.    It  is  a  matter  of  es 
regret  that  this  report  could  not  be  generally  disseminated,  and  especially 
West.    It  is  the  only  valuable  and  original  work  on  this  vitally  important  subj 

DISTBIBUTION  OF  SEEDS. 

The  organic  law  establishing  the  department,  and  which  has  not 
changed  or  modified  in  this  respect,  makes  it  the  duty  of  the  Coi 
sioner  to  confine  (sec.  52G)  "purchase  and  distribution  of  seeds  fc 
Department  of  Agriculture  to  such  seeds  as  are  rare  and  uncomm 
the  country,  or  such  as  can  be  made  more  profitable  by  frequent  ch; 
from  one  part  of  our  country  to  another,''  &c. 

By  these  express  terms  it  becomes  as  much  the  duty  of  the  Co] 
sioner  to  distribute  as  to  purchase  these  seeds.  Both  purchase  an 
tribution  are  devolved  on  him  alone.  But,  for  reasons  not  now  appj 
the  distribution  came  in  time  to  be  transferred  from  the  departmen 
largely  into  the  hands  of  members  of  Congress,  a  division  of  the 
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in  the  rooms  of  the  department  and  sent  to  members  at 

re      residences  in  Washington,  during  the  sessions  of  Congress. 

',  lit  of  this  saving  of  trouble  and  shirking  of  responsibility  by 

Department  of  Agriculture  was  that  members  of  Congress  were 

overwhelmed  with  the  burden  of  a  personal  distribution  and  a 

response  to  letters  on  the  sulyect,  at  a  time  when  legislative 

were  most  pressing,  or  had  to  be  at  the  expense  of  a  clerk  for  this 

or  else  were  obliged  to  transmit  the  packages  as  received  to 

ters  and  political  Mends  in  their  respective  districts,  to  be  by 

:      jdivided  and  further  distributed — usually  where  they  would  do 

greatest  political  rather  than  agricultural  good. 

As  illustrating  the  manner  in  which  I  at  one  time  hoped  to  correct  this 

se        evil  and  the  causes  which  have  so  far  hindered  its  complete 

m  and  full  effect,  I  beg  leave  to  quote  from  a  letter  addressed,  in 

1  '  last,  to  certain  members  of  Congress,  as  follows : 

On  iDg  the  daties  of  Commissioner  of  Agriculture^  I  found  that  the  distriba- 

tiofi  Q       as  as  heretofore  conducted  had  grown  outside  of  the  law  to  an  evil  of  serious 

liinae;  that,  in  contravention  of  the  manifest  purposes  for  which  the  department 

ereated,  it  had  included  not  more  of  ''new  and  valuable''  seeds  than  of  the  com- 

»t  kinds  already  in  use,  and  which  could  be  bought  in  almost  every  seed-store, 

Botto       country  grocery;  that  it  had  been  extended  so  as  to  embrace  almost  every 

1  )f  applicant,  not  less  the  country  merchant  whose  object  was  to  sell  at  retail, 

He  hcnafide  cultivator  of  the  soil ;  that  it  was  prejudicial  to  agriculturists  them- 

»y  lulling  them  into  an  indifference  about  raising  their  own  seeds-^the  only  safe 

ciousplan;  and  last,  but  not  least,  that  it  was  (and  was  so  pronounced  by 

1       ot  their  number)  a  great,  unnecessary,  and  unwarranted  tax  on  the  time,  atten- 

<  md  patience  of  members  of  Congress.    To  relieve  them  of  this  onerous  burden, 
0  bring  the  action  of  the  department  in  the  matter  strictly  within  the  intent  and 

i  of  the  law,  I  determined  to  pursue  the  policy  indicated  in  the  circular  issued 
«niy,  1877,  and  which  I  had  the  honor  to  submit  to  the  consideration  of  members  of 
Ooi^ress.  I 

In  this  circular,  issued,  as  will  be  seen,  before  the  assembling  of  the  present  Con- 
fms,  I  requested  its  members  to  designate  the  best  men,  in  an  agricultural  sense,  in 
ttttr  respective  districts,  to  receive  "new  and  valuable"  seeds,  to  be  sent  out  by  the 
^kptrtment.  Not  only  this,  but  at  the  request  of  many  members  of  Congress,  the 
depaitment  undertook  to  reply  to  letters  written  to  them,  in  which  application  had 
been  or  should  be  made  for  seeds,  and  to  send  the  seeds  to  those  applicants  whom  they 
would  vouch  for,  and  nominate  as  intelligent  and  worthy  agriculturists ;  and,  further- 
«,  would  answer  the  letters  of  those  whose  requests  could  not  be  granted,  stating 
be  applicant  the  reason  therefor,  and  citing  the  law  on  the  subject. 

A:  jority  of  the  members  have  furnished  lists,  and  the  seeds  have  been  sent  in 
•eeo     ince  therewith.    Had  I  been  able  to  adhere  strictly  to  this  course,  much  of  the 

<  ken  of  would,  in  my  judgment,  have  been  eliminated  from  the  pre-existing 
ice.    But  it  has  now  become  apparent  that  the  clerical  force  of  the  department 

ate  to  such  a  task,  and  I  am,  therefore,  reluctantly  compeUed  to  remit,  in 

y  cases,  to  members  of  Congress,,  the  burden  of  which  they  have  complained, 

ig  it  optional  with  them  either  to  take  the  seeds  to  their  rooms  and  themselves 

le  the  distributors  thereof,  or  else  to  leave  it  with  the  department  to  make  the  dis- 

m  among  those  to  whom,  under  the  plain  construction  of  the  liiw,  it  was  in- 

they  should  be  sent! 

ifins,  for  want  of  clerical  aid,  I  am  forced  for  the  time  to  forego  the  line  of  action  1 

d  oat,  and  must  of  necessity  content  myself  with  the  hope  that  it  willgrad- 

r      i  surely  become  the  undeviating  practice^  as  it  is  and  should  bo  the  undoubted 

3  1^^ 
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policy  of  the  department;  unless,  indeed,  some  other  and  better  course  can  be  de 
to  moderate  the  demands  of  ax^licants,  and  confine  to  legitimate  bounds  a  <      ii 
tion  which  has  proved  of  so  great  value  to  the  country,  even  in  the  imperfect  man] 
in  which  it  has  heretofore  been  done. 

The  views  here  expressed  I  have  seen  no  reason  to  change  in  ; 
essential  particnlar.  The  necessity  still  exists,  and  must  always  exl 
that  this  matter  of  distributing  seeds  shaU  be  confined,  equally  with! 
duty  of  purchasing  them,  solely  to  this  department;  and  I  am  pic 
to  say  that  a  large  majority  of  tiie  members  of  Congress,  whose  opinic 
have  been  sought,  signify  not  only  their  assent  but  their  earnest  des 
to  be  relieved  from  this  onerous  tax  on  their  time,  by  the  relegation 
the  labor  to  the  proper  party. 

They  see,  as  tUe  department  does,  and  as  all  impartial  observers  m 
that  an  important  purpose  for  which  this  department  was  created, 
wit,  accurate  experiments  attending  the  introduction  of  new  varieties 
seeds,  and  intelligent  reports  on  the  same,  leading  to  the  elimination 
the  valuable  from  the  vahieless,  can  be  reached  in  no  other  waj  th 
by  having  the  department  to  be  the  sole  distxibutor  of  the  seeds  whi 
are  to  be  placed  in  the  hands  of  agriculturists,  and  the  single  deposits 
of  all  repoits  from  the  recii)ient8  of  them — reports  which  are  to  be  i 
basis  of  futui'c  distribution,  and  guides  to  the  agriculturists  in  ev< 
portion  of  the  country.  Already  there  are  organized  in  the  departm< 
separate  divisions  charged  with  the  work  of  gathering  such  reports  fr 
all  parts  of  every  State  in  the  Union,  eliminating  fix)m  them  all  "^ 
uable  information — information  shaped  by  inquiries  pointedly  directed 
and  filing  the  same  in  convenient  form  for  future  reference.  Unless 
can  get  such  reports,  and  have  them  convenient  for  reference,  and  tl 
know  the  results  flowing  irom  our  distribution,  the  distribution  of  so 
at  all  is  of  doubtfiil  value,  and  might  as  well  be  abandoned. 

Only  by  obeying  the  organic  law,  which  requires  the  Comnmsionep 
Agriculture  to  distiibute  to  agriculturists  the  seeds  which  invite  th< 
can  we  hope  to  obtaui  these  leports  with  any  degree  of  ceitainty.  I 
law  is  mandatory  and  must  be  obeyed  until  Congress  shall  seefil 
amend  the  same,  and  thus  pennit  or  prescribe  some  other  methoi 
distribution. 

Of  the  thousands  and  thousands  of  dollai's'  worth  of  seeds  that  hi 
passed  through  the  hands  of  members  of  Congxess,  it  is  safe  to  say  t 
not  a  dozen  reports  have  ever  been  made  that  have  been  available 
the  department  as  data  on  which  to  determine  the  intrinsic  value  of 
^eeds  which  have  been  (3ra^^^l  from  its  supply,  or  of  the  causes  lead 
to  failure  or  to  success,  as  the  case  may  have  been,  in  the  various  lo 
ities  where  they  were  tried. 

This  one  fact  furnishes  all  the  argument  necessary  to  give  empk 
to  the  importance  of  a  stiict  adherence  to  the  law,  which  enjoins  that 
distributionbe  made  by  the  Commissioner  of  Agriculture  and  only  to  a 
culturists. 

The  question  of  the  value  to  the  farmers  of  the  country,  and  relati^ 
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try  itself,  of  the  distributions  of  seeds  which  have  been  made^ 
if     I  department — if  there  be  any  serious  question  in  the  minds  of 
y     alligent  men  on  the  subject — ^would  seem  to  be  Mrly  met  and 
svered  in  the  many  letters  received  daily  iiom  all  sections  bear- 
testimony  to  the  importance  of  what  has  ah*eady  been  done, 
ing  for  further  help.    A  few  of  these  letters  are  appended  as 
Qg  the  general  tone  of  them  all.    It  will  be  seen  that  wherever 
a  marked  increase  of  crojis  has  occurred  the  result  has  been  attributed 
y  to  the  new  or  improved  varieties  of  seeds  which  had  gone 
into  those  sections  from  this  department,  and  that  wherever  a  bet- 
ystem  of  cultivation  has  been  inaugurated  it  is  stated  to  have  been 
r  stimulated  by  the  principles  inculcated  and  the  information  con- 
in  the  numerous  reports  of  the  Department  of  Agriculture.    Not 
itly  do  corrcspondenti|  volunteer  the  statement  that  the  seeds 
f e  have  sent  them  have  increased  the  yield  of  crops  from  one- 
to  one-fourth,  and  in  some  instances  an  liuiidred-fold.    Not  the 
of  many  resulting  benefits,  they  say,  will  be  found  in  the  more 
and  vaiietl  husbandry  which  the  introduction  of  new  seeds  has 
[)ossible;  the  greater  number  of  crops  rendermg  the  farm  more 
i       'porting,  and  materially  lessening  the  <langer  of  total  loss,  as  is 
ttiie  case  where  cultivation  is  confined  to  one  or  two  staple  crops. 
The  following  extracts  from  our  coiTCspoudents  indicate  the  ahnost 

liable  tone  of  the  letters  which  are  received  on  this  subject: 
ALABA3IA. — ^A  correspondent  says:  "The  wheat  sent  me  by  the  de- 
nent  iXKSsesses  value  above  gold,  and  an  adai)tation  above  any  other 

ABKANSAS. — "  The  variety  of  wlieat  fi*om  the  department  yields  more 

ts  this  people  better  than  any  other  ever  tried  here.''    Another: 

"1     rinter  rye  sent  here  hy  the  department  is  highly  satisfa<itory,  and 

loubled  the  yield  of  that  grain  in  the  county.'^    Another:  "The 

d^e  a  great  improvement  on  any  others  ever  grown  here,  and  are 

b    ;  in  every  particular.'' 

Connecticut. — "Tlie  wheat  sent  us  by  the  department  is 'the  ad- 

ioii  and  wonder  of  all  the  farmers  5  the  best  ever  raised  helx^." 
IHDIANA. — "  The  introduction  by  the  department  of  imju'oved  varie- 

►f  wheat  has  been  worth  thousands  of  dollars  to  our  comity." 
Ki5SAS. — "The  two  wheats  sent  here  by  the  department  are  very 
le  and  a  great  acquisition.'^    Another :  "  The  winter  oats  have 
y  iiicrease<l  the  jiehl  and  crop  in  this  State." 
Kentt:cky. — "  The  new  wheats  sent  from  the  departuient  are  supe- 
rior and  more  i)opular,  giving  better»satisfaction  than  any  we  have  ever 
pown."    Another :  "  The  oats  are  very  productive  and  fully  successful." 
1. — "TNTieat  frx)m  the  department  is  valuable,  yields  IG  to  22 
8  per  acre  5  average  of  the  entire  State  before  only  14  bushels." 
er:  "Oats  from  the  department  prove  to  be  just  what  we  want." 
BYLAM)* — ^^^  The  wheat  introduced  by  the  department  is  very  yvJiOdr 
the  best  rafsed  here;  yields  much  above  the  average." 
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MiOHiaAN. — "Wheats  fix)iii  the  department  yield  well,  from  If 
bushels,  much  above  the  average,  which  is  13^  bushels  x>er 
Another:  "The  new  oats  are  satisfactory,  altogether  the  best 
here." 

Mississippi. — "Oats  introduced  by  department  have  been  a 
advantage  to  this  section.'' 

MissoTJBi. — "  The  introduction  of  improved  wheats  by  the  depai 
has  been  of  great  value  by  increasing  our  crop." 

"ITebbaska.. — "The  wheats fix)m  the  department  gave  great  i 
tion,  yielding  from  13  to  40  bushels  to  the  acre  5  much  above  past     € 
Another:  "The  com  is  a  valuable  acquisition;  the  best  grown 

NoBTH  Oabolina. — "The  introduction  by  the  department  of  imj 
varieties  of  wheat  has  been  the  means  0/ largely  increasing  the  p 
tion  of  that  crop  in  these  counties." 

Pennsylvania.—"  The  wheat  sent  from  the  department  has  i 
decided  improvement  in  the  yield  and  quality  of  our  wheat  cro 
given  great  satisfaction."  Another:  "Since  the  distribution  of  tl 
varieties  of  oats  by  the  Agricultural  Department,  our  oat  crop  ha 
nearly  doubled,  both  in  quantity  and  weight  of  the  bushel." 

South  Cabolina. — "The  wheat  sent  from  the  department  is  1 
ftd,  gives  large  yield,  nearly  free  from  rust;  greatly  increasir 
crop,  and  we  want  more  of  it." 

VmaiNiA. — "All  are  well  pleased  with  the  new  varieties  of  whea 
the  department;  have  much  increased  our  yield."  Another:  "  Th 
ranges  from  14  to  40  bushels  per  acre;  the  average  in  past  yea 
been  from  8  to  10  J  bushels  per  acre."  Another :  "  The  pecuniary  j 
tage  to  our  State  from  the  improved  oats  is  greater  than  the 
annual  appropriations  for  the  Agricultural  Department."  Ax 
"The  value  of  the  new  potatoes  sent  to  our  State  is  worth  i 
benefits  to  us  than  the  whole  cost  of  the  department." 

Wisconsin. — "The  improved  varieties  of  oats,  wheat,  and 
sent  to  our  State  from  the  department  are  a  most  valuable  acqui 
and  have  largely  increased  our  crops." 

A  comparison  of  the  statistics  of  production  at  different  dates 
that  there  has  been  an  increase  in  average  yield  per  acre  of  wheat 
oats,  and  other  crops;  much  of  this  is  without  doubt  due  to  the 
seeds  of  improved  vaiieties  of  those  grains  distributed  hy  tlw  dej 
during  the  last  decade.  For  instance,  in  1870,  the  average  yie 
acre  in  the  United  States  was,  of  wheat,  12.4  bushels;  of  India] 
28.3  bushels;  of  oats,  28.1  bushels;  and  correspondingly  so  with 
crops.  In  1877,  the  average  yield  per  acre  of  the  same  crops  ' 
wheat,  13.9  bushels;  Indian  corn,  28.6 bushels;  oats,  31.6  bushels, 
yield  or  crop  of  wheat  in  1870  was  235,884,700  bushels;  of  Indiai 
1,094,255,000;  of  oats,  247,277,400.  Yield  of  same  crops  in  18*3 
wheat,  364,194,146;  of  Indian  com,  1,342,558,000;  of  oats,  406,31 
showing  a  general  increase  in  the  seven  years  of  about  50  pe 
Analyzing  these  fiwjts  will  show  results  in  localities  as  follows: 
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'      kverage  yield  per  acre  of  the  two  Oarolinas,  in  1870,  was,  of  wheat, 

5  in  1877, 9.1  bnshels.    Of  Minnesota,  in  1870, 15.2  bushels ;  in 

r,  18.5  bnshels.    Virginia,  1870,  9.6  bushels;  1877,  10.4  bushels. 

Ivania,  1870,  12  bushels;  1877,  13  bushels.    Georgia,  1870,  8 

ds;  1877,  9.5  bushels.    Showing  an  increased  average  product  in 

states  named  ranging  from  1  to  3  bushels  per  acre,  adding  millions 

ars  to  our  anni^  values. 

Of  purchases  and  of  distributions  which  have  been  made  and  nothith- 

.'eported,  I  would  remark  that  in  the  summer  of  1877  I  purchased 

lungary,  and  imported  to  this  country,  some  of  the  celebrated  wheat 

!  Sandomirka,  the  flour  of  which  has  long  commanded  the  highest 

throughout  all  Europe,  and  is  also  imported  into  the  United  States 

vi:  certain  special  purposes.  .This  wheat  had  the  reputation  for  very 

ly  years  of  being  the  best  grown  in  that  country. 

TMs  importation  was  distributed  with  great  care  in  the  fall  of  the  same 

5        With  the  exception  of  two  or  three  localities  in  Tennessee  and 

a  North  Carolina,  the  results  have  been  unfavorable ;  but  whether, 

being  acclimated  in  tliis  country,  it  will  not  prove  to  be  a  profitable 

Taluable  grain,  can  only  be  determined  after  further  experiment. 

Other  new  varieties  of  winter  wheat,  such  as  the  Golden  Straw,  Ar- 

8  Gold  Medal,  Sandford  and  Silver  Chaff',  were  also  distributed  in 

fell  of  1877;  in  all  about  eleven  hundred  bushels.    Extracts  from 

retiuns  made  regardiag  these  varieties  will  be  appended. 

'  Vor  the  spring  sowing  the  present  year,  there  were  distributed  the 

ing varieties:  Golden  Globe,  Defiance,  Champlain,  and  Sherman, 

•total  of  420  bushels,  the  Golden  Globe  largely  i^repoudemting ;  the  re- 

)f  this  distribution  of  spring  wheat  will  likewise  appeafr  in  appended 

». 

'    elve  hundred  bushels  of  other  varieties  of  winter  wheat,  \^z.,  Mold's 

"Site,  Mold's  Eed,  Yellow  IVIissouri,  Yictor,  Swamp,  and  Midge-proof, 

three  hundred  bushels  of  the  i)reviously  tried  Silver  Chaff,  have 

listribiited  during  the  fall  of  the  present  year.    These  will  all  be 

I      ted  ui>on  after  the  next  summer's  harvest. 

4  variety  of  oats,  named  (from  some  circumstance  attending  their  im- 

lon  and  purchase)  "  The  Board  of  Trade,"  and  probably  of  Norwe- 

origin,  distributed  in  a  small  way  last  season  (spring,  1878),  has 

m  to  be  of  great  value  to  the  country,  and  wherever  tried  has  uni- 

ly  produced  large  crops,  the  grain  weighing  from  35  to  40  poimds 

jhel.    It  has  been  a  very  decided  success. 

'.      "e  were  also  distributed  of  winter  oats,  obtained  mainly  from  Ten- 

e,  about  470  bushels. 
Of  rye  there  were  sent  out  in  the  fall  of  1877  about  350  bushels,  known 
^te  Winter  Eye ;  of  barley,  at  the  same  period,  400  bushels  of  a 
powed  variety ;  and  100  bushels  of  a  spring  variety,  the  past  season, 
1  Mensury,  distinguished  for  its  early  ripening  and  excellent  malir« 
lities  J  of  Silver  Hull  buckwheat,  164  bushels. 
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Department  oj  AgT^ndlan,  from  JuJy  I,  1B77,  to  June  30,  1878, 
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\     ^rts  of  these,  as  of  many  other  seeds  enumerated  m  the  preceding 

lar  statement,  will  likewise  be  found  in  the  appendix,  and  are  well 

orthy  the  attention  of  the  agriculturist,  who,  as  a  rule,  is  more  inter- 

ed  in  detailed  operations  and  special  results  than  in  general  theories 

1  deductions. 

IMMEDIATE  NECESSITIES  OF  THE  DEPARTMENT. 

The  immediate  necessities  of  this  department,  beyond  the  appropria- 

tkiCB  usually  made  for  its  ordinary  working,  may  be  stated: 

L  A      oratory  of  proper  size  and  fully  equipped,  to  cost  not  less  than 

I,  with  a  sufficient  appropriation  to  meet  the  expenses  of  the 

liti<     1  force  that  will  be  necessary  to  carry  forward  investigations 

I       :er  scale  than  the  present  laboratory  and  apphances  will  permit; 

eased  appropriation  for  the   salaiy  of  the  chemist,  and  the 

nn  Qi  of  $5,000,  made  available  immediately,  to  pay  for  labor  and 

arial  necessary  in  the  pressing  work  of  this  di^ision. 

2,  An  experimental  farm  of  one  thousand  acres  of  ground,  in  the 

hood  of  this  city,  and  five  experimental  stations  in  different 

•  ;  of  the  country,  viz.,  one  in  California;  one  in  the  interior  of  the 
'      lent  (to  be  devoted  to  the  introduction  and  preservation  of  the  best 

of  domesticated  animals  and  to  the  domestication  of  some  of  the 

e  wild  animals  of  the  country,  among  tbem  the  buffalo);  one  in 

itos;  one  in  Plorida,  and  one  in  !New  York  above  the  latitude  of  Al- 

.   To  inaugurate  these  farms  a  large  sum  will  not  be  necessary,  and 

*  the  first  year  the  exi)ense  will  be  more  than  paid  by  the  results  of 

ivation  at  each  station. 
^  An  increased  appropriation  for  the  gardens  and  grounds  of  the 
ment,  which  embraces  experimental  cultivation  and  i)ropagation 
tees,  plants,  &c.,  for  distribution.    This  appropriation  should  be  in- 
<       a  to  at  least  815,000. 
1  An  increased  appropriation  of  $3,000  for  obtaining  new  material, 
►ying  labor,  and  otherwise  extending  the  benefits  arising  from  the 
Lm  and  botanical  divisions  of  this  depaitment. 
5.  A  renewal  of  the  appropriation  of  $10,000  for  the  examination  of  the 
;  of  domesticated  animals — a  work  already  i>artiaUy  accomi)lished. 
^  A  renewal  of  the  api)ro])riation  of  $5,000  lor  ciontinuing  the  investi- 
of  the  history  and  habits  of  insects  injurious  to  agriculture, 
ially  those  injiu-ious  to  the  cotton-i>lant — a  work  already  partially 
leted;  and  the  further  sum  of  $5,000  to  pay  the  necessary  salaries 
contingent  and  travehng  exi)enses  of  observers  employed  in  such 
Yj  and  also  such  additional  compensation,  not  exceeding  onie  thousand 
IPS  per  annum,  to  the  entomologist  of  the  depariment. 

7.  An  additional  appropriation  of  $0,000  to  continue  the  work  on  forestry. 

8,  An  appropriation  of  $5,000  to  erect  a  stable  suitable  for  the  housing 
[  protection  of  the  stock  used  on  the  department  grounds. 

.Very  respectfully,  your  gbedient  servant,    . 

^YILLIA1^I  G.  LeDTJC, 

Oammissianer  of  AgriouUwre. 
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EXPLANATIONS  AND  REMARKS  ON  THE  TABLES. 

In  nuLklng  tlioroiigh  examination  of  the  question  of  sugar  production  in  tlie  Unit 
Btfctee,  a  collateral  inquiry  has  resulted  in  information  wMcli  is  appended  to  this  pr 
•tory  feport  at  this  time,  for  the  attention  not  only  of  the  legislative  powers  of  t 
Mnntryy  l>nt  of  all  those  interested  in  commercial  transactions  with  sugar  and 
allied  products. 

This  tabular  statement  of  the  tariff  on  sugar,  extending  from  1790  to  1877,  inclusi> 
compilod  vritli  care,  has  been  sul^jected  to  such  reyision  as,  I  believe,  entitles  it  to  t 
confidence  of  those  who  wish  to  investigate  this  subject,  or  to  predicate  leglslati 
theieon. 

The  tabular  statement  of  the  imports,  exports,  cost,  and  consumption  of  tea  a: 
coffee  'was  prox>ared  at  the  sai:^  cime  and  with  like  care,  and  is  worthy  of  attention 
The  Imports  and  Exports  are  taken  or  compiled  from  the  "American  State  Papei 
and  the  statistics  of  "Commerce  and  Navigation.'' 

The  **J>yference"  is  obtained  by  subtracting  the  exports  li'om  the  imports,  or  the : 
Terse;  if  the  export  item  exceeds  the  import  item,  a  minus  sign  is  used  to  designs 
BQch  excess. 

"Value^^  signifies  the  difference  between  the  value  of  the  imports  and  the  value 
the  exports,  and  is  therefore  the.  cost  of  what  is  consumed.  From  1867  to  the  prese 
date  the  amounts  in  the  value  column  are  quoted  from  the  statistics  of  "Commei 
and  Navigation." 

^^Price,"  or  ** Average  price  per  pound,^^  is  obtained  by  dividing  value  by  the  quantit: 
in  the  column  of  foreign  consumption. 

The  annual  amounts  **  Paid  far  customs^  from  1867  until  date  are  quoted  or  compil 
from  the  statistics  on  "Commerce  and  Navigation";  previous  to  that  year  they  i 
found  by  multiplying  the  quantity  consumed  by  the  rate  of  duty  on  each  kind 
le  of  the  article  imd<;r  consideration.  For  instance,  tea  is  classified  under  varic 
-with  a  8i>ecific  rate  of  duty  on  each;  also,  refined  sugar  comprises  di^erc 
grades,  with  a  corresponding  variety  in  the  rates  of  duty. 

The  "Hate-'  or  *^  Average  rate  of  duty"  is  the  result  of  dividing  the  Paid  for  customs 
the  amount  consumed. 

The  column  of  Domestic  produce  ia  estimated  and  collected  from  various  sources,  ai 
although  not  absolutely  correct,  forms  the  best  known  data  of  the  sugar  produced 
the  Unite<l  States. 

The  fi^iros  in  Domestic  exports  are  quoted  from  the  "American  State  Papers"  a 
statistics  of  ''Commerce  and  Navigation." 

Previous  to  1867,  Foreign  consumplion  is  deduced  from  the  imports  and  exports;  afi 
that  time  tJio  amounts  are  taken  from  the  tables  of  home  consumption  in  the  statist 
ef  "Commerce  ana  Navigation." 
Domestic  consumption,  previous  to  1867,  is  the  difference  between  domestic  producti 
exports  ;  subsequently,  the  amounts  are  copied  from  the  statistics  of  *'  Conmiei 
ana  Nav^l^ation." 
Ibtal  consumption  and  Average  per  capita  are  interesting  and  importaDt,  as  sbowi 
"ato  of  increase  in  the  consumption  of  tea,  sugar,  and  coffee  with  tlio  iucrcasi 
pnlation,  also  the  fluctuations  from  year  to  year  caused  by  changes  in  the  tariff  la 
ly  y^ax^  <^^  other  disturbances. 
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?:SSSr  J'S'S':.  1.11 

"■»■« 

;::;::::::::!:::::::::: 

""i.'aco.flia 

G.  133,  ISO 

4.3S0,M3 

s.ajti36 

34.301,iM 
39,7<»,H« 

4170^080  .\ 

::.";:::::::.i:::::::::: 

as 

JSSS 

S.641,SH 

s.Baa,iM 

ill 

J 

- 

"•"'•™ 



SiS 

"i,'i46."Kii' 

:::::;;::: 

I ."  _ 

5,147,490  '   i.stniiS 

7,»8,1»0       H,117.«3« 
11,836,3711    e,3<i5.4W 
10,571',  770]     B.0M'.4S3 

iB.siH.ini    io.so5,5ja 

J 

3,051,318 

as 

low.  IKS 

Sosaiies 

a(i,B7AMa'  ii,iw,«i>i 

31,734,7^1      II,  4jU,n03 
!»,3.U1S7]  ll,Hn.77S 
».13*733     ll;l57.BS* 
3S,D1H6!«>  \\Xi,iiSi 

! 

3fi.3r<l.(iBI  ;  il,H4,D90 

3».lf*i,™   

sx.wn.fiHT 

1 

^5,'n.lTwir.  :          '.'.. 

villa.'' ■'.''  Koli;:'^'! 



EEPOHT  OP  THE  COBOnSSIONEB  OP    AGEICULTUEB. 

Table  U.—lmporU,  ezporfa,  ooit,  aiti  eontumpOm  t/oo/a 


Fowipu                             j  '     1 

alQD 

oCtoSiMooniitUD 

Yeui. 

'irnpotM. 

Etpotto. 

DUfcreaw.    *'^* 

.r 

Tklne. 

F 

«xrH  .e™™.-. 

U4:fla4;T83 

in  BBS, an 

iQa,rj:i,36s 
iK8ia,T34 

158.908,123 

iai,43s^iiu 

ie5,3ae,MS 

1*5, 975,887 
ISa^SlS  743 
193,906,353 
109^408  04a 
lS3,a»,  993 

S3.\eES,3S8 

a*o,(ns,ss7 

180,911,  3M 

so4:i3a:5» 

a09,  144,733 
S35.«58,574 

III 

AnrndK. 

11 
III 

]5,4at,aal 

R537.a3a 
iR,ia3.i)Ba 
]3,3«a,8oa 

iISi 

jH,oaa.K)0 

BO,  (SIMM 

BB 

a:  778,398 
7!  KM),  980 

in,7e.',,a»i 
4, 083, ore 

iSS 

8,884,(57 
0,890,1ia 

I^iundi.         Crr 

Bfi,1»7,7Bl 

itin,aw,!M7 

iSi 

fti,eo:i.^ 

134,4«,M3 

i;Si 

129,701,468 
148,901505 
190,713,887 
I86.KI9.MJ 
150,-J4I!,4(KI 
1?S,1M.4M 
SS3.B3S.t79 
S1«,R55,977 

18^049.5M 

III 

a43,39s,5aa 

331,173,574 

aitrjSioao 

S:SS3! 

330.90i7S9 
321.749,008 

090 

Olio 

083 

089 

001 
008 

ona 
m 

JMlari. 
7,615.831 
0,85.1,273 
8,4»,3ltl 
a,BT3,7BS 

sifioo^H^ 

fi.ms.  479 

l:i,  371134 

l_4:3gO.M3 

is;  4^^433 
80,331,143 
19,809.654 
10,779,870 
23,302,379 

19,015,106 
19,614,481! 
12.810.125 
9,314.398 

19.fl39,9aT 
•19,250,804 

32,  779.574 

35.830.715 
39,438,608 
28.140,340 
f.P,7M,043 
55:03i:30a 
S0.44B,BSJ 
5S.eS5.5l3 
53,034,189 

, 

1818 , 

BIVESTa  naCEHNIOM.- 

«»m»c™. 





__ 

■  TbcM ImporU an  far  oalendar  Tears nnd'iHit  flwnlyeara. 

•  Error  at  300,000  pnunda  la  odiliCion  in  Ameiioon  Slate  Papan,  ToL  I,  Comneroe  and  Ifa^ 
foso  578. 

■  EiitiniBl«d  bj  taking  tbemuui  betTMiD  InporU  of  ISlSand  IS31,  there  bolog  dd  Btatlstlcs  o 

•  Error  of  B.OOO.OOO  pennda  in  addiUon  in  Bcport  of  Conrnierce  nnd  Nftctention  for  1B34.  pi 

•  Tbci-o  imports  nre  for  Dine  inDnEhA.  from  October  1.  164%  to  Jnn    ~~        ~ 

•  Atler  1867,  inoloaive,  tbe  amoimt  of  coffee  cODSumed.  nith  the  i 
is  token  Cram  tbe  Aunnnl  Reports  on  CoBimeroo  and  KaTle-itlOD. 
between  tbe  imporlB  and  uiporta  Is  ooneldered  tbe  conanrnptioD,  an 


factentioL 


duty  paid  01 
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ijtoool  jwor  Aw»  I'M  to  1B7S— ConKnnod. 


■mmmicid. 

Domeallo. 

fl. 

rtuL 

PradoM. 

Kiport*. 

roTBian. 

DomM 

TotaL 

ita 

IMlan. 
B.S6^S95 

8S,2BT,7« 

lCr7,18iH50 
86,  iTJ,  Stn 
151,841,638 

la4.«B,3»3 

150,417.839 
144,3S3.4&4 

lM.9B3.g71 

lSB,rol,46» 

ia6,0M,5« 

150,84(1,403 
KB,  638,479 

IS 

le,  049,527 

74,sae,8S8 

•H^lJliTffl 
2151379,997 

830,814,377 

SS3,m,6SS 
aM,B30,9H0 

SBs,  ^3^g3i 

■401.  D73,M1 

;;:::::: 

151.Ml.fiS3 
04,693.337 

150.963,071 

8o,7ia.«e7 

H»,  030,243 

S!M 

aaa,ijs8.«9 

SKB,8!»,M8 
ISa.  043.587 

iii:iiT;45a 

113,OI3.l)Tg 

74,  em.  £59 

til 
SSi 

ass 

I!>.ll»,Mt 
ia.fl40,«99 

83,191,878 
10.974,903 

KSS 

38.015,338 
77,986.113 
S»,349.7« 

ISi 
ass 

3a,987.9S5 

lii 

34,394,668 

ISi 

3e,5Si37l 

Fiiutidt. 

i    "'^^  ts 

iJ? 

._"  ""i 

. 

ilM^inO  poniids  Id  addition  In  the  Bi^n  of  CoDuaeToe  ud  KartgaUoD  tto  18 


EEPOET  OF  THE  C0MMIS8I0SEE  OF    AOBICOLTUUB. 


Tablk  (II. — Inporti,  erpont,  out,  jiniitUBtwn,  and  (xmMMpAMi  m 


ronlgn. 

'  Vulii 

1 

"f 

KirelKU  l.ro 

™ 

Y6«n. 

Import.. 

falK-tt. 

»*~«-  "^r 

Ti]p«. 

( 

.^™:™«™. 

(|JA5I«.«1J 

('><a,  im,  sa. 
oo,7trfl.5(a 

W,  507,883 

66,esi).su 

8i,7«,na 
m,  luj,  SOT 

!!5!SSS 

SI.TEJI.OW 

sal 

S1,«50,<H1 

ta.i9i.sat 

n,«o.ei: 
6a,7a8,iM 

70.10e,M7 
SI.  litmus 

^?'^»^ 

no,  117,711 
S5,  MB.  014 
■107,«:>,g91 
lll.M16,B9l 

isi,  an,  SM 

lM,<l(i,071 

i3B.ifoi,ora 

Pwndf. 

4,539,809 

IS 

».  «a,  5ia 
»i.  Mift.7aa 

8I>1.M0 

IB,  7n.*Si 
St,  D3A&a 
B5,61B.ai« 

I09,Tt1.8«l 

la.  BIS.  MS 

9T.MM,Sia 

n.oio.s» 

IB.aiS.B30 

10.M3,8a 

,!:gS 

H,a30.OT( 

iWi 

30,4!»,BM 
4;  503;  074 

J^MiMU.          Onto. 

JMlart. 

emcam  wcunmnc. 

wlm^j-Vi 

lOD 

<.fl»,m 

■™-»~ 

IM 

a,si«t4w 

jftOHwn 

39.030,18^1 
5S,(W(,T07 
43.BW,a«3 

47.  (sa,™ 

s:as 

45,»iT.«4 

sas 

9a510,6isl 

na.34a;oMl 

058 
OSS 
054 

s? 

oil 

D5> 

oeo 

Ml 
0« 

"'s.'5J4'RM 

lii 

4570,7*1 

SiS 

1,  §4D,  49& 
3.6m.KlT 
4,40S,t!t3 

5,480.  BOO 

!;SS 

B,  IRI,  Ml 

e.5w,m 

nrm  dicxxmuk. 

1830 
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trkOt  UtiUd  Slate4/or  eackJItcalsMrfrom  1790  to  1B78. 


ToIbL        rroilnoe,    EipuiU. 


FordLii.       BamoMIo.         ToU 


0 


131,  mo;... 

RT5,tK»l... 


WW... 


1,5HJH 

l.«iKI 

K^ns 


,mw... 


ig™ Iie^a:5,oooi 

!«.s» ■  ai.Dw.ooo 

t»H«a i  ai,43i.s«o 


n5.f)(» 
le?.  IS 
910,  wo 


1^733,1 

13, 103,  ess 


3B,69«,30i 
21,018,'   - 

as,  673,1 


*,7IW,99. 
4.a»,TlS 
4, 008.  Toe 
S,  191, 117 , 


2s.s5^eJ^  s 
s,<ia5,ixw  s 

5*,BM,M4  - 
f«(  *W.  Ml 
7d[lSl!338 
43, 138,  eOS 

30.i(n.Me  ■ 
«sToa,0M  - 

n,9Gt,3M  ' 
41. 030,  f-- 

E«,04ll!l 
53.314,1..  . 

w,Tis,4ee  e 

ftvOTS,*-    - 
BI,8S7,1K 


ll,»^^l 

fl,80.1,fteT 
7,018,007 


886  !S0 
3341490 


4,Deo,ir,«  x^3li^7So 

I.Kn,TI7  43,478;  liU 


iDou,3Ji  4^,790,  an 


te.en.si« 

30^X'i3,S3t 
7I.Tlt4,0(!0 

40,044,480 


30,3I4,IIC. 
3a.3M,<l4a 

30.00,  SUB 

4S.4S1,  IM 

7i.TJ5.o:s    : 
ee, 84.1,5113    ' 

48,  £80,131 


3,917, 
9,  BSD, 
^81 G, 


197-  76,79 

e*K    70,  74 

_«(i  T5,7B  

7,4£310l.0e3,5(n|       103,43 


71,900,123  73,737,979 

i.,^,      81,  aril,  091  75,618,741 

4. 180.     43,  ea7, 647  7Sl  eia,  7is 

iI,:M(II       83.687,8:111  70,03,410 

■  — '      —  -"  BOS  75.»lia,TBg 


I    l,^e^^,u 

F    U^iai.  lOd:  7U.7U,7»:      3ti7,3i 


A  890,833;      10a,W3l 


(W,  S40,  BIS     ■ 

iTih;M9]oa4l  ' 


u\  tax.  103 13 

158, 803^  834  13 
HI.  530;  38913 

154,331,0311  14 
17'J,I38,15:<14 
108.  ilSO,  939  14 
181. 005, 300  15 


lBie,11!0|e8l|| 
tlllO,  SOS  49»J 
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Tabls  III. — Importi,  exports,  co»t,  proAuclion,  and  coiuamption  of  6r 


EiporU.  DiffBConoe. 


ITO,  651,  «1 
1!b|  Til.  Ml 


He,B13, 


w,  em,  m 
71,  mt,  ■--' 

3»,«M, 


K!0.rrS7. 
236.568,       . 


1S5,*S5,TM 


;ea,i5e 


6,183.53* 

laoHfiE 

lS,T33,Hi 

i3,eeo,43( 
ii.t6i.fin 
iB.aii,']!; 
ai,mi,T3( 
ii,73<i,aii 

13,069,34: 


ia,TM,3a 


,434,124.; 

,SB4.3I16,^_. 

,fi8S,1SS.3S3 


11,8»,B55 

ai.zn,4S7 

I3,1SS,4U1 


■  Tfaiue  ImpoTlc  dtp  for  DBlondar  vesrs  snd  not  iaoai  yBsrs. 

■EatiiDatc^bv  taking  tho  moui  faetneon  tbo  imporlauf  IS19  ud  1831,  there  Iwins  no  i 
reoord  for  tbU  yrar. 

■  From  I8:m  Io  leas,  iioIiDlro,  D  aiDiilI  qniuititT  or  mclailo  1»  [nclndcd  In  the  Imporla  uid  a 
•Thi'selmportBiij-BfroniOotoWI,  lSJ4a,  to  JuneSO,  184[l,  niuumanthi, 

'FroDj  lem,  iDdaHlre.lhacdueitmptlan  of  f oral ^  nuftur,  niib  iU  yalDeoDd  dutj,  <a  tah( 
AnsiulBepcirtsonCommeruaadKHlEBUoni  provioitB  to  ILut  date  Icls  obtained  b;  >"  ' 
SEportH  limn  the  importB,  sod  the  tsIqo  and  dnt; i._i-._j  —  .1.1-  ^-.a 
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«  UnUd  SUileifor  each  fiscal  year  from  1790  to  1878— Continued. 


EEPOET  OP  THE   ■'OMMieSIONER   OF    iORICL'l.TUBE. 


TaBLB  W.—[iaporl.i,  rjiporla,  cosf,  pTOdilctioH,  a«i  OonlHiapl 


Furnleu. 

CllSUPW.', 

YtJir.. 

""'""' 

Eipoiu. 

Difference. 

priQO  WT 

V»lllB. 

Bi 

"""'»-"'™- 

373,  niH 

i.-.l  or:!  mt 
3>iM,i 

»,07ti>15 
«IIU4,4M 

aaisTMOt 

31,5(10,1:5 
3Il,Kfl).3l5 

'!:S:S 

11,  B^  *:» 
3I,410,3«8 

45!,'Ub|4S0 
S3,401,G4H 

wwoloas 

I0.30»,aM 

3,711.flJB 

A  41U,  IW 
«,SUftS87 
4.14S,4M 

'5.asD.-740 

0,370,047 
7,003,740 

■as? 

8,06,041 
4^711,047 

tlwi  153 

*  o,m3|MO 

15,733,000 

ss 

'7*ltti 
73!1,'5:» 

Kid.  401 

11tl,93S 

ISS 

a,444,m» 

SIO,U-«,i?0 
97,1110,liT7 

13.07i^4lH 

3,m,wia 

S;JgS 

1. 436,314 

a,  (lei,  831 
rasuow 

2,li33,ai7 
3,*71,45J 

i.i.v49,3>a 
..'ai,a5o 

5,11.1,  300 

a,  «■!.*« 
ao,5e?;flao 

33,830.0117 

3I,4A5.3M 

30,530,  AM 
H,  371.  .117 

1,  i«s.osa 

-8,  308.  i3§ 

-ii  350,017 
tl,  100,750 
19,S7^GD7 
1,310,  OM 

i;g;g 

3.000,500 
a,0.-.t.54i 

S,M3,110 

liBSoioOl 

»;  340;  588 

078  805 

3,558:3(rT 
3,011,438 

3,00^510 
7,487,651 
iS74,OiO 
10,7M,9S4 

a.  in'.  307 

7,  Mi:  5.4 

(Amu. 

DoUan. 

, 

'W - 

.^™.-»^. 

i,0G0,8W 

™ki.»c««^ 

•.S3l 

704,  MS 

.0» 
.003 
.061 
.07d 

:o3s 

.ooa 
ioeo 
!a3a 

.0«7 

.on 

Si 

91!.,.-Jil 

5S 

4™' a" 

U8|oe9 
74S.450 
483,040 
81,535 

iSSS 

rma  DEcnixiini, 

»s» y... 

183T 

MM 
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Ittk'  Uniltd  SUtlfii  for  each  fiwal  sfOr,  from  WOO  inlrC* 


3T5,UOO 


£75,  WO 


I  I  S.7!)a,0CW 
..  B.ST5,«» 

J  a^uw.ooo 
.  kuaOOO 


_ 1.t31.J0O 

SM.7»;ID,toO,fia5 


Sti3.l!7i  •,lO,Kt>.lii 

SKcir.  .10, 100,130 

4G9.INi    ID.g^I'S 


«Di,03a  ia,iod,« 


T-.tm        Dnmwitlc. 


ill 


Founitii.       PavHi. 
MB.5B5 


t,30n,*M 

a.iHT,75J  I    l..'M(T,39a    I 


»l- 


T,1«S.<*1 


fltiMw 


iai.£ii 


iis,m»    i,Mo,M9 1  ebe,r«it  I 

3U1,S!1S  ■ MiTOS  I 

iftk,ix    i,\eo.ix  i.i«,iL<  I 

1,943     s,3oa.33i  i.-na.<m 

aU,SK  I.6IM.4M 


I    S,6H.3T4  3,IL1.S3I 

%aw,4on  «<ai,tiio 

7,oiie.eoo  ii.fias.aau  | 

s.Oii.Ma  3, 730,  sea  I 

I  iiiftwo  aeiii,m  I 

*.ioo.aM  «,BM,^]  I 

«,ei%io6  3.oa;<,00T 

4Ge3.ii9  3.im,iH3 


l,fiT4,M0  3.3M,I1M  5,011 

1.S3&MJI  3.408.473  5.3i! 

I    S,SMe,^  3.ST3,B£      5,811, _._       ... 

I       978,^  Lim,m  a,£M,U53     10,504.195 

,    B,5i?,80B  4,B6a.01»9  i3,100.7«0    I0.m-J.tt7 

SUi.aiT  •t,eii,33S  i.ftTi,i:J>  I  ii.J%«9I 

.  4.1411,308  e,337.i^  u.im,i9a  |ii,4&»,fijr 

3.a8s,o«  iftoneai  iaH7B,i«4    ii,m3.tT 

3.^4,307  lS,13l>,(rai  l^.Oei,^^}     1S,1&7.55. 

3,011,42^  e,4Sf.i43  e.«K,iii   ia,Kis,eea 


i7.4OT  5,9:1.  IW 
11.889  3,DaS,ElS 
-8.730      7^4B7,tel 


l*,19B,tt 
9. 1180,514 
B.47tL3TI 

13,  Affl,49S 


a,-n3      5,785,307 


■-fll5,«S 


.s.a70,4ia 

15.711.-364 

I   iii,iao.eei   I 
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Tablx  it. — Inporti,  tfi^ortt,  eott,  produoHon,  miA  ootamiptiM  tf 


FoTolsii. 

TalaeoT  foreign  mflned 

iMTt 

ImporU. 

SzpoiU. 

DllbrGDOt. 

Average 

TrinB. 

B 

anTii  oBczmiVU. 

iss 

B,Ma.B3B 
5,S03,Ji« 

so,msM 

6357,^1 
1.80S,B73 

5a,5oa,452 

J0a.5M.flM 
B7,38§,0OB 

1,  aoD.fls) 

1.M)'.1M 

II 

9,  1M,3H 

9,037,067 
fi,«KI.5i8 

1,506,640 
a,iWil,04B 

l,06a,BSi] 

8,591, 48* 

1,513,  04S 

907, 708 

4,B,m;8M 

4,Eoa,'isi 

SSI 
ffl.S 

4,944.870 
S:ifl4.flSl 
4,6M,42B 
5,mi74 

780^751 

n44,s3a 

11 

3,819,300 
ft  H:);  099 

io,887,oao 

1, 106,  8S8 

74,  MIS 

7,M6,9S5 

iaiolaa 

18.806.577 
14,573,080 

6,9M,S«B 
^3.638,488 

S:K 

4au,io« 
1,144;  BK 

104!  Hfi 
—358,710 

—107,  ooa 
— ioi,as4 

301,955 

:038 
■:037 

33.740 
465,914 
Wa,109 

4?:  751 

5.870 

as3,3ia 

407,694 

imiise 

787, 178 

f 

i 

4,ai4,4sa 

5,448,974 

JBO 

j 

"™--™- 

.035 

loss 

;oM 

'Tbe^lmporM  are  estiiateil  l>y  uting  tha  t  _ 

•From  1^  tfl  1839  a  Bmall  qnanttty  of  candy  Is  lDclnd«d  la  the  imports  and  eiports. 
'For  1807  ud  1B15  tlie  price  por  ponnd  of  tbiimparU  i8t,iken.  aiid  not  the  average  piloe  i 
•Ibwe  atatHeCloa  are  tor  nine  montba  only,  from  Ocluber  1,  imi,  to  Juno  30, 1943. 
•Berinningwith  1B67,  Iho  "Consniiiption''ot  rellnedgngar,  wilhita  "Valao"  ana  "Paiafbci 
^  aabttaotlDg  the  eiports  fcom  the  importaaad  the  "  Vnlae"  aad  "  Paid  for  oaatoms  "  anc 
■Fram  1854  to  1801.  iDclnaiTa,  the  eiporla  exceed  the  Itnpoii*. 
*Ihe  n(c«  of  daty  on  leBaed  aagai  Tu?  acoording  to  the  gndfta  and  qnallUM  Imported. 


EEPOBT  OP  THE  COHMIBSIONEB  OP   AGEICOLTDBB.  fi7 

.«i»<«  Cb  IMlti  Slaitt  for  wA  JUoat  yew,  jVom  1790  to  1878— Co^tinitect. 


Produce.    Xipoila. 


Domaftla.        TotttL       fopnlation. 


111 


IS,  SKI,  DSB 


17,503,990 

ie,oiu.8i3 

ll^6ll.t.ft^ 


..  »Mes,H3 

..  33,730,163 

..  t(i.eaa,Aes   : 

..  41,C9S.331     : 


;     ^738,023     ■ 

I   a*M9.MI    : 

S.15S,0S7 

7,D9S,3S0   . 
4.100,»7- 


.  «o,«M,aea 

.   43.433,731 


>     l,3KliB   l8.S8tl,4l3 


I  limb 

)     &  431.301 


].4S9,aii 


l,3SB.(l« 

a.a.^B,  110 

1,4T0,4I» 

s.  an  SOT 


SM,oa).aEto    I 

UH,3ae,8!3   . 

HIB.m,S7L    . 

™,ni.»8o 

ts,103,95i 


ss.syi.-iQi 

-4S,MS,-4Si3 
M.VliB10 


^,434.018 

30,310.697 
81,530.069 
63.033.064 
$0,100,733 
10(l;3tt.n^ 
lSS,eT3.Bl 

73,344.394 


S§,349,  74 

fie.iHsi 


t.4t3,3al 


33,ail.«W 

3^3U,S3t 

Hsw.<ra 

3S,3t3.MI) 


}1S1.W 
1119,  IM 

|4M,a 


.  .ij.fc01.ST4    I 

10  23.ri:i9.39l  'I 

»  M.317,™iSiS 

0  to.  041.  Ml  a; 


.    JB,en4S3 
a  iiuaso.nas 

'    B,0«J.87"  '- 

[    K  813.61.  . 

I    M.713.SM  . 

•      7.1S?1M  . 

4.001,513  . 


3B,7a3,7M 
W.  Ml.  095 
43.965,  ;01 
43.4Sfi,Wl 


Luihftfstaof  1,030  poouda  t4f  a  ho[iliAAd. 

ytifenaa,    TI10  Berirea  ore  qooled  fnin  "PltUn'sCoaimeroeDf  theTTottedSUM." 
i>ba(tnBtbaAiuia«lBepoTtaoi]Comm«roe*iid!(>Tlg>tloii.   Prevlinu  to  tJiat  7«u  It  ll  otMlwd 
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Tadlu  V. — ImporU,  mcportSf  ooeU  and  consumption  of  J 


Foreign- 


Teara. 


SIXTH  DECENMU&L 


1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 


BEVKNTH  DECENNIUM.  i 


1850 
1851 
1853 
1853 
1854 
1855 
1856 
1857 
1858 
1859 


BIOHTH  DECENNIUM. 


1860 
1061 

1863 
1863 
1864 
1865 
1866 
1867 
1868 
1869 


NIHTH  DECENNIUM. 


1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
.1878 


Imports 


Poundt. 

530 
114 
l,2tt9 
«:<,019 
4.117 
1,704 
1.336 
1,  153 
8.477 
4  886 


8,291 
31, -280 
33.451 
24, 995 
35,867 
74, 371 
36,334 
18,853 
40.558 
23,053 


41, 598 
63.531 

3,655 
9,162 
18,365 
35,388 
21,685 
54.905 
32,255 
51,941 


55,820 
51,356 
63,833 
89,285 
56,443 
76, 816 
87,955 
40,868 


Exports. 


Poundt. 


15,595 

1,250 

575 


4,500 
1,085 


5,278 
6,207 

280 

1,710 

13.037 

8,206 

12,330 

206 

1,028 

2iK) 


574 
1.525 
1,950 
3,414 
938 
460 
4,G93 
1,€05 


DlflbreBce. 


Poundft 


30,273 
73.121 
35,749 
lc>,853 
36.058 
80,968 


36,320 
57,324 

3,375 

7,452 

5,328 

27, 182 

9,365 

54,C99 

31, 227 

5i,(]51 


55, 246 
49,  831 
61, 883 
85,871 
55.5( 
76,^ 
83,862 
39,263 


Value  of  foreijm  ojuidy  oodj 


Average 
price  per 
pound. 


Cents. 
.094 

.3i;8 

.10 

.086 

.094 

.095 

.304 

.165 

.104 

.094 


.355 

.21 

.164 

.206 

.180 

.120 

.115 

.10 

.045 

.051 


.069 
.158 

.108 

.085 

.158 

.029 

.56 

.288 

.32 

.237 


.285 
.257 
.294 
.226 
.347 
.218 
.210 
.143 


Vain* 


Ui 


DoUars. 

50 
34 
1C9 
339 
391 
168 
376 
191 
889 
461 


2,951 
4.469 
5,511 
5,172 
3,443 
8,792 
4,123 
1,887 
1,058 
1,083 


2,539 
9,094 

366 

638 

843 

810 

5,250 

•35,  .531 

.12, 691 

9,303 


17, 673 
11,735 
18,326 
15,  441 
13,  768 
18,690 
18,454 
8,313 


3C 
3C 
$i 


3C 
3C 
3C 

ac 

3C 
3C 
3C 
3C 
34 
24 


24 
.( 


*  These  imports  are  from  October  1,  1842,  to  June  30,  1843,  a  period  of  nine  months,  which  mv 
eioned  by  chaii|iiiig  th-i  time  of  the  fiscal  year. 

*  Previous  to  1840  there  were  9,832  po'iuds  of  candy  imported  and  8,462  pounds  exported,  whl 
been  included  io  refined  sugar  in  their  respective  years. 


BBPOBT  OF   THE   COUUlSnlOSEB   OK    AOStCI'l.tUKI'.. 
(r  <»  Of  V*iM  SUfUt  for  taiA  fiieal  v»ar  from  1840  lo  1878. 


""Ssa™"!    o™-"" 

COB.ampllOD 

^1 
III 

jmj. 

%^ 

Prodiuw. 

Eipon.. 

•■«W- 

DomnUii 

'.■■'     'X'* 

"—« 

DiJUm. 

i-MIMtl, 

!:S 

SK 

11 
II 

S3! 

•i»;<M 

11 

Is 

1    A-«™Jn- 

ill 

£3. 191,  BIS 

13.IIT1M3 
a4,M3.5tT 

S5.1-I.9M 
W.  CI  5.  JOS 

IS» 

^.966,042 

B0.«ss,ss« 
31.443.391 

3a.ia4ioa 

3a.oM,9es 
33,  ail,  wo 

35,a)'iei!] 

36,  301,  MID 
3r.  too,  130 

to;!iin.09s 

t*iMS.T8i 
«,6H7,6BB 

63§ 

uo 

fits 

1. 158 

•         si  810 
lt4M 

LOSS 
1,  IBS 

si 

H73I 

IT,  MO 

30.089 

sasM 

■ 

139. 3U 

J8S 

axM..^ 

)r  ■.■:.: 



ivilhtha  J 
lh>  quality 

S^ 

ly.    Aotof 

•TildforC 
Old  Navlgul 

ToudlSst 

me30,llU«. 

ou  per  torn 

dT«< 

art. 
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Tasle  VI. — Iv^ortt,  txportt,  cott,  and  ooMttrnpfion  nf  mdadt  or  ilfV 


ForBipL 

Ytm. 

Imports. 

.^„. 

Slfferauiia. 

poS^!' 

• 
Talna. 

Bftteet 

—  "—-"«■ 

^"^■,. 

'•?r 

Poundi'. 

OmM. 

Dollan. 

Omit. 

3 

S6,353 
601.551 

.058 
'.133 

030 
053 
D9a 

03 

485i«0 

-860,131 

1859 J$..... 

.085 

.m 

.i,064.ras 

—469^734 

3,sn,tB< 

.OK 

63.854 

.OS 

»7a,oso 

sag 

1,  481,  383 
B,«7,TCT 
17;  391:314 

3S,lSl,(l35 
erJ,ll3,S,T5 

iiaieTo.sas 

.03 

'.tm 

'.040 

t      TOa,3ra 

4.a,a5fl 

138.755 
3CT,66B 

1,031. 4sn 

.OfiS 
.Oils 

.oas 

.035 
.OSS 

:oi5 

:oi5 

.015 

:oi8 

1,014,  ass 

150,  *» 

1633.48a 

17.143,994 

34,410,750 
B3,Ma.T8!» 

,?l;8tfi 

lOV  181858 

lili'i 

1 

;')Froiiil8«  .. 

liniii  of  Bnnr-cuie  tbb  fr 
a  lS40  "- ■ — ' 


odI;  entries  od  record  nsdec  tbelr  n 


IB  are  1,182  pounda  imnortad,  mod  3,m 
1  Bagmi  in  tboir  reapuvtlve  yeua. 
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im  OeUMttiSMu /or  twA  fltoalyear  from  1790  to  1879.  . 


liBiBfBMtoaoOoiiiamod. 

i 

-™ 

Total. 

Tea™. 

Mapla. 

Yean 

Mapla. 

Eonrtnfin. 

DeOan. 

Piwndf. 

7M 
1799 

IMO 
«803 

ieo« 

jHI 

IBID 
1811 

laiE 

1814 

IBIS 

S 

jei9 

1891 

leaa 

ISM 

1«U 

ii 

IBDO 

iiS 

1833 
183S 

1838 
1830 

PotUKli. 

mi 

IMB 

IM 

1855 

1850 

1B60 
1801 

iBoa 

1879 
1870 

PotiiuU. 
35^105,105 

Hoooiooo 

37^000;  000 

iBlooftooo 

40,770.000 
94,495,659 

SJSS 

33,579.000 

34.953,430 
Sl^OOO 

gfiooiooo 

97,000,000 
9S3T1  BOO 
9sC91i:i79 
96,000,000 
91.000,000 

S.ZS 

40,190,905 

4«,ooo!oao 
41,  ooo,  000 

40,500,000 
39,  740,  708 
37,539,000 
35,65f000 
3a;49i;000 
80,114,500 

98,  413,  8<S 
30,  7.K,  000 

3i:  689;  000 

39,157,000. 
3;1.044,»0 
13,197,930 
-  4S,S88.080 
41,000,000 

Pomdt. 

13,000 

ii;oo< 

lO^OOI 
13,001 
15,001) 
19,000 

000 

000 



5,000.000 
7,000,000 

iS.Z 

5,000,000 

7,000.000 

'  SffiS 

^000,000 
Sioooiooo 

91.000.000 

93|000|000 
:     95,000.000 

9A0OQO0D 
93.000,000 

wloooiooo 

gas 

■si;oS 

114,  ssa 

a,  554, 144 

ffiS 

"ill 

33,307,758 
05,44^  384 

e5,Bii;Bn 

107,084,080 
133,953,859 
T3, 14:s  138 

gg-a 

95HT3B 

Si 

40w.iai 

%  515, 073 
*6ei,BlB 
11111,034 
i;39T.lJ3 

s:t5b;3jo 

4.iW4,5ae 

ii;854.m 

140,058 

^^ 

1^050 

08,640 
97  490 

Bo;7» 



33,000,000 

37  000,000 

gass 
sas 

37,500,000 

gas 

37,000,000 

rinoe 
lereren 

It  hi.' 
ths  10 

dBcUDI 

fannd 

lea  to  the  Uc 
d  agrtcultnn 

hnla'S^"' 

Dt  Boraham 
tatathsEUtto 

(edSUteaaea. 

•ocietles,  and 
uilo  that  data 
from  Ameri. 
ricnltnnU  and 

repoiU. 

maa>ori»an>  from  UctoMr  I, , . , 

Jialuirith  tboyemt  IBSTthe  "Taint,"  "Fald  (br  Cagtaiiu,.'.'.aad."CoDflDniptUni'  Ol 
»(iH^  tba  Annoiu  Beporta  an  Coamwioa  aodKaTlEafiaii. 


BXPOST  OP  THE   COHMIRSIOSBR  OF    AQBICITLTUai 


Tablx  Vn. — IrnporU,  txportB,  ooit,  produciioit,  and  tionaampiion  o, 

Vaiaa  of  iDrFii;a 


JOffOBT    OFTUE  COMMISSIOKBH   OP  AQBtCCLTtrRB. 


iMd  SUttet  for  tachfiecal  near.Jrim  1790  to  lSt8. 


fS**'!     ^aw.a+'i   Bli,6S3,tlM  S,*fT.«ll 

fS"*  MiBAWJ'  (!0.e.-o,(in<i.  in, mi 
fiS'SS  T.a5rt.*in  «i.(Wj.9<»  a,*u:i,m; 
}&>»    a 897. 07a  lift 500, ™i"     «"  «* 

.     ?!?%    W,0:(U.OH'   M.6M.I 


0%  MO,  331  9,B38,W3 
IIH,UT-:!.M7  B,9n,Ml 

73,  Ml.  113^1(1.  so*,  w 
m,  SIB,  7n  10,813, 777 
»,5>y;.s»iii,iKWi  ' 
ly.n^ji  ii^53!i<itnii,-i3g,»H 

■   --       1«.11JS(303|II,»J,77S 
■     »7,Ml,Sl»'ia.lSJ.B5 


WM    171,017,  aii'i:t,  ■nii,  439 
ir.s.    iHTii.F 


BEFOBT  OF  THE   COHMISSIOHEB  OP   AQBICTJLTU] 
Table  YU.— Import*,  ecports,  OMt,  produoHm,  and  t 


H0,910,7JI 
lM.BIH.eBl 

•T1.331,l|a 


IIS,  «S,  318 
380, 401,  OM 

U1. 311,091 


Mt.Tr,\B3. 

OH.  1^401 
l,113.»l.fi56 


i.iM,sii,e» 

i;457,5WiSM 
1.  <M,  033,  76" 


UTW.CtT 
SO,  570,(1" 
§,3MB_, 
U190,7n 


If  153,0«S 

fl,387,10§ 

i!<>n,70i 
9a,oai,HO 

33,7i:hai3 

«i,3«l,SBB 
U.  TJl,  801 
7i«D,7H 

33,607,588 


(ii.asasw     72*.  Bi 


BM.00e,M 


Mi,llE^M3.. 

403,  Bia,  804^.. 
110,041,  C31,.. 


J0,73MITS 
T.77^«T 

l.\0W.4l«  1, 


■Thme  Importf  art-  IVt  ■  ilcadoi  years  and  not  flscul  Tears. 

•EatiiaBted  by  UktDp:  [III  moia  between  1B19  and  leiil,  tlienbdiiKnOit 
for  IbJa  yniu. 

■ThaonlTirUahleraluraonrtttmi  Asm  ITOO  to  182J  are  tlio»e of  ie07  a 
"FltUn't  Comueree  sf  tha  United  SUtw." 
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fNMMJn)!iMd  cane-tugar  in  tit  UtMed  Staltt,  ^—Continued,. 


Farelgs.       I>ame 


1S.STI,680I6^J< 
9453,51 


3oWi,ra 


»  OQS  930'3iki,  rat.  S14 
n  5si,33S1jO«hi  ■■™' 

IS.  094  OjSiKl,'" 


MJM,4j7  539    5,8i 


13,904  oae3E3;9ii  ih 
J7  3Wim«4,nti,"" 

Seo^ooaa^sss  l_. 
548  DdS^  06%  ISO 


38, 31T,IW03e3,  DIR,  500 

ai,S53,  sasmo.an."" 

■M,773.ero5ji.8«, 

«T,-a».ma4o.Mo, 

W,  385.^1    —  "■" 


5Bi5SO,§9« 

73,601,839 
TS,  sue,  934 


90,ff7iOM 
46,«IH00D 

43. 068,  lee 


aiS,  on,  935  104.435,383    4, 

84073, 480  in,  a!a,sii  - 

IOI,11»,OB8I54.- 


.j,\sin,3sail3i,G>:i.t<I: 
i(m5w.M»,i0a,-»ttf,nH 


LKYITa     ass,  573,' 
3,511,779     8)4  00^  Bd 


^^38,«l 

7S01.'™ 


a,:<S8,4s3 

L.»0,«)S 


419,432 


403,6721  es4 
MD,041  831 
S91,RW,I — 

7sa.i3ri.._ 

444,534,1184 

ftCl  M^aio 


614,  HO,  HI 
aB1,WS,B94 
•836,71 ^ 


,.34B,W-l,»l 
Ln^49^KH 

513,803,943 


11,1.31(1,5^  38B  8l«5  43j -W,  B6 
a~0  301  2).(  KW  33j  BD  L  GO 
»4»<3.a»^    4P9  01d  14it~,e3 


391  Vm  603     4MSS9  P46ta 


s,n    wi,e»i,iffl3jiofl64n 


ssa,6n.     ,       ...    ,.-,      . 
■a.aaiiMi    6»i,4T6,3is|33,3«, 

A,9n7EA  ta4.'D23, 0^:31. 3IH.  B89 
16,311,  §4^1,003,931,83034.3X4.565  , 
•"■"•"^    ~T5,B6»,  MS'35.34a.  MS 


Mt.Mi<tT.  468  13.430,031 


IIK.  180,  S(Wt.ael,  674. 447 


I4.5e8,<»3 

)fl.76i;Mii 

;4?.s?4,4e5i. 
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Table  Vlll. — Importty  exporU,  ooaij  production,  and  consumption  of  ea%e,  mapl 


Tears. 


JIBffB  DSCENNICM. 

1790 

1701 

1792 

1793 

1794 * 

1795 

1796 

1797.... 

1798 

179» 

OOORD  DSCESKTUM. 

1800 

1801 

1802 

1803 

1804 

1805 

1806 

1807 

1808 

180& 

DXCDOnUM. 

1810 

1811 

1812 

1813 

1814 

1815 

1816 

1817 p 

1618 

1819 

FOUBTH  DECENMIUX. 

1820 

1821 

1822 

1823 

1824 

825 , 

1826 

1W27 

1828 

1829 :.. 

FIFTH  DECEN-NIUM. 
IKU 

i8:'.-2 

IKW 

183-i ...... ......  .... 

1835 

183G •, 

1837 

183S... 

I8;w 


Foreign. 


Importo. 


PoundM. 

18,229,419 

24, 901. 639 

»24.  420,  379 

»47, 762, 505 

M8, 705, 900 

63,  783,  405 

59,  469, 154 

72, 7C5, 821 

87, 523, 918 

103, 846, 466 


113, 339, 751 

136, 628, 936 

98, 630.  775 

73,822,203 

128, 722. 669 

186,  471,  773 

199, 133,  437 

320, 669, 099 

104,  411,  TH 

76, 753, 394 


55,104,783 
77,800,994 
83,409,956 
33,397,088 
29, 464, 943 
45, 043, 102 
55,110,381 
93, 147, 368 
68,358,938 
73,944,637 


«e6,730.1T9 
59,515,701 
88,  JlO  6(« 
60,  791,  470 
94.  4M,  057 
71, 172,  468 
84, 935, 959 
76, 702, 280 
56, 936,  418 
63, 308, 621 


86, 490, 113 
ion,  2:U,  168 
66,  483,  891 
97,  7:{4,  438 
115.01)2,096 
12G,  038. 333 
191,  428, 305 
136,  149,  761 
153,  ti83,  863 
195, 289, 024 


Xzports. 


Pou$id8, 

49,787 

75,661 

1, 197. 916 

4^611,988 

20, 702, 2-21 

iEJ,  117, 267 

35,  832,  790 

38, 570.  051 

51,  740, 717 

79,054,040 


56, 657,  455 

97,734,211 

61, 180, 283 

JB,  226, 453 

74, 172, 220 

122,  808, 993 

145, 630, 841 

143. 119, 605 

38,963,537 

45,287,338 


47,034,003 
18,368,3n 
13. 937;  377 

6,617,588 
769 

3, 1«8, 718 
17, 723. 967 
SO,  195, 168 
82,057,904 
11,267,189 


31, 380, 109 
80, 061. 735 
14, 446, 860 
81, 459, 024 
14, 128,  429 
21, 836, 771 
21, 146, 856 
15, 343, 530 
10, 691, 088 
12, 343, 478 


9, 725,  342 
22,  580, 947 
17, 536  028 

6,  619, 154 
13,  969, 203 

7,  257,  476 
34,492.282 
41, 124. 819 
11, 624, 324 
13, 154, 653 


DiflSerence.    tPriGe.j     Value. 


P<nmd$. 
18, 179, 633 

24, 825, 978 
23.322,456 
43, 150. 517 
27, 943, 679 
41, 666, 138 
23, 6:{6, 364 
34, 195,  770 
35, 783, 901 
24,  "m,  498 


56,783,396 
38,894,725 
37, 450, 487 
50. 595, 750 
54, 550,  449 
63, 662, 780 
53, 502, 596 
77,  549,  494 
75, 459, 250 
31, 456, 056 


8,080,720 
58, 932, 247 
69,  483, 679 
26,779,7::0 
29, 464,  181 
41, 854,  444 
ST,  386,  414 
72,852,200 
46,901,032 
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APPENDIX. 


WHEAT  ESPEBIMBNT3. 

of  Agrioiiltinie  has  distribnted  to  the  States  two  TarietioB  of  wheat, 
iiemuiB,  commoiily  called  winter  or  fell  wheat,  and  lYiiicum  .^ttt- 

I  tluH  Stata  socceaaes  are  reported  iiom  difforent  portions,  with. 
Iford,  and  Gold  Medal  (winterwheat8),seutont  Ly  tne  department, 
igfromS  to  20  bofihels  per  acre;  nist  has  heen  eeveie  tu  some 

ler  ratnma  oi^  are  received  from  thia  State.  Two  reports  show 
ff  and  Golden  Straw  (winter)  have  given  8  to  20  bushels  per  acre. 
ring  wheat  (Sherman  and  Golden  Globe)  havedone  moderately  well 

report  states  a  yield  of  50  bnahels  per  acre  from  the  Sherman. 
me  snccAs  is  reported,  that  with  the  Sandford,  18  bo^ela  per  acre, 
has  prevailed  in  most  parta  of  this  State. 

Reports  have  been  received  from  corrcspondenta  in  this  Station  one 
heat,  the  Sherman ;  and  one  viuiety  of  winter  wheat,  the  Arnold's 
of  the  latter  is  reported  as  ranging  from  re  Uj  35  bnahelapei  acre,  ol 

report  shows  5  boshels  from  onu  peck  of  seed.  Yields  of  15  to  SO 
!6  been  obtained  with  the  Sherman,  of  good  grain ;  both  are  re- 
>ted  to  different  portions  of  the  State.  Boakmg  seed  wheat  in  a 
or  of  salt,  10  to  15  honta  and  rolling  in  lime  or  plaater,  ia  reportied 
'  a  seonrity  or  preventive  to  amnt  la  the  crop,  and  frequently  as  a 
mat,  whUe  it  often%lso  prevents  ravagoa  b;  Qy  and  other  insects, 
lis  etftte  reports  have  been  received  of  resnlts  of  eiperimenta  with 
eat,  Gold  Medal  and  SUver  Clinff,  winter,  and  two  of  spring,  the 
herraan.  Of  the  two  latter,  the  Golden  Globe  gave  best  reanlts^ 
om  15  to  30  boshels  per  acre;  tbeShonnaii  yielding  10to2'2baahelB 
■xt  winter  wheate,  the  rate  of  yield  is  not  given,  but  the  reports  aay 
lid,  fair  grain,  and  prove  satiefoutory." 

rtsin  regard  to  two  varieties  are  received  from  this  State,  the  Claw- 
and  theSherman,  a  Bpring  wheat.  The  yield  of  the  fbrmei  is  not 
lid  to  "do  well,  and  is  satisfactory.'^    The  latter  ja  reported  to 

F^m  this  State  reports  in  regard  to  two  varintiea  have  been  re- 
[wintor)  and  Sherman  (spring).  Ileportod  yield  of  the  fonner,  23 
Sne.quahty ;  the  latter  is  reportied  as  a  total  failure  from  met. 
— To  this  State  two  varieties  of  spring  wheat  and  one  of  winter 
ted.  The  Silver  Chaff  gave  fonr  bushels  for  four  quarts  of  seed 
lalitj.  The  Sherman  gave  IG  to  33  bushels  per  acre ;  and  the 
g)  18  bnshels  per  acre.  Salt,  lime,  ashes,  and  plaater  are  used  on 
cellent  effect  in  this  State. 

-To  this  Stat-e  the  department  has  distributed  1;wo  kinda  of  apring 
le,  and  Sherman;  and  one  of  winter  wheat,  Amold'a  Gold  MedaL 
ield  of  Gold  Me<lal  as  16  buahela  per  aorp,  good  quality ;  Sherman, 
acre,  and  Golden  Globe  much  leaa. 

-Correspondents  report  in  regard  to  5  varietioa  of  winter  wheat, 
d  Dost,  Sandford,  Sandomirka,  and  Silver  Chaff;  and  2  of  spring 
Globe  and  Sherman.  Gold  Medal  yields  from  15  to  40  buahcU 
st,  but  lightly.  Sandford,  2.'>  bnahels;  a  beautiful  gram.  Silver 
dIs.  Sandomirka  (Poland),  20  buahela,  very  good.  Golden  Globe, 
acre.     Sherman,  10  bushels. 

orta  have  been  received  from  this  Slate  in  regard  to  experimeBts 
wheat,  namely.  Gold  Duat,  Gold  Mi'dal,  Silver  Chaff,  aud  Sando- 
terwheats;  and  Golden  Globe  and  Sherman,  gjirinif  wheats.  Yield 
Miidal  varying  from  12  to  40  buahela  per  acre:  from  Gold  Duat, 
-omrust;  from  Silver  Chaff,  25  bushels  per  acre;  from  Sandomirka 
kom  Qolden  Globe,  8  to  16,  very  poor;  from  Sherman,  small  yield, 

o  this  State  havo  been  distributed,  from  which  returns  have  been 
ties  of  wheat.  Gold  Medal,  Gold  Duat,  Sherman,  aud  Golden  GIob«, 
g  wheats ;  beet  reanlta  are  reported  from  the  Gold  MedaL 
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AuLDAMA. — The  several  warieties  of  fiold  com  received  in  this  Stat-e  firom  the 
partmentaro  uiiifonnly  rcportnd  as  being  siii)erior  and  more  advantageous  than 
coniinoii  1:1  ndH  grown  there.  One  report  says  Cooley's  early  \%1iite  is  a  great  8uc< 
and  more  valuabJ*.*  than  other  sorts,  bring  a  month  earlier.  Another,  the  Mary  1 
yellow  in  early,  a  gootl,  rapid  grower;  better  for  both  grain  and  fodder  than  o 
Kinds. 

Maine. — Ri'ports  »-liow  that  the  Compton  com,  distributed  by  the  department, 
e^'.eds  well  in  this  northern  climate.     One  report,  planted  May  15,  gathered  Septen 
27,  yield  H()  biLshels  of  ears,  heavy  grain.    Another,  planted  May  22,  gathered  Oct< 
4,  yield  12H  pints  i'or  one  planted;  good  groAvth  of  fodder. 

Nkw  ilAMrsT[ij:K. — One  report,  Pennsylvania  Early,  pi  anted  May  20,  gathcrodSepi 
bor27;  yfbhl,  50  bushels  i)er  acre,  paitly  destroyed  by  frost.  Another,  planted  Jiu 
cut  Se|it.cmber  23;  yield,  dl6  quarts  "from  6  quarts  planted,  being  136  fold.  Anot 
Coniptou,  planto<l  May  25,  gathered  October  1,  grew  large  and  rank,  butscafiOD 
short  1o  ripen  much  of  it. 

Vekmoxt. — One  report.  Complon,  planted  May  ir>,  gathered  September  27.  st 
grew  9  feet  high,  ears  13  ipchrs  long;  yield  large;  later  than  our  common  d-ra 
variety.  Another,  jdanted  in  May,  cnt  October  t^;  yield,  7  bushels  from  1  qoartof  e 
being  224  fold;  auother,  s^mic  iMi's  weighe^l  one  X)0uud  each.  No  other  variety 
portctl,  exceiit  siigar-com,  which  does  well.  t 

Nkw  York. — Oiie  repoi-t,  Compton,  planted  May  R,  gatheroil  September  15;  y 
about  HO  bushels  to  the  acre,  125  fold.  Auother,  White  Dent,  planted  May  30;  lai 
growth  ever  before  seen  here — but  rather  late;  if  planted  earlier  will  do  bo' 
another,  tht^  iinest  com  c^er  here.  One  report  on  Compton,  planted  May  15,  gatb 
8<^ptenlbe^  15,  yi»dd  about  50  bushels  per  acre,  good  weight. 

rENNSYi.v.\2JiA. — Comi>ton,  planted  June  4,  gathered  October  10;  yield,  328  qi 
from  one  quart  planted.  Ajioiher,  Hominy  com,  x>h^nted  May  10;  "the  best  a 
grow."    Out)  report,  the  Small  Flint  does  well  in  our  slioi*t  sejisons. 

New  Ji-  iWKY. — No  encouraging  b-jccess  reported  from  this  State^  except  with  si 
corn.  Compton  and  White  rroLiilo  generally  failures  from  various  canaes,  wo 
txiuirrels,  and  ilronght.     One  report  says  Comx)ton  is  superior  tP  others. 

Makylani>. — Meager  reports  from  hero,  and  only  partial  success  reported. 
•  Virgixia. — I^rolitic,  re])orted  on  favorably,  giving  3  to  4  ears  to  the  stalk,  mat 
well.    Another,  good,  early,  6  ears  on  some  stalks;  com  from  department  yields 
si(UTably  more  than  coumion  varieties. 

Wkst  A'nujixiA. — Reports  but  few  and  little  success  from  this  State. 

North  Caijolcs'a. — Maryland  and  Pennsylvania  yellow,  and  Runner's  whrte, 
department,  are  jiroductive,  desirable,  and  nice  for  bread,  particularly  tke  la 
Another,  White  Proliiio  yields  well,  2  to  3  ears  on  a  stalk;  many  prefer  the  white  < 

South  (Jakolina. — One  report,  the  com  from  the  department  is  a  groat  acqius 
hero.  Another,  yields  largely,  3  to  5  ears  on  a  stalk;  the  com  did  very  well  cons 
ing  severity  of  tiie  drought. 

Ukok(ha. — li(!ports  from  this  State  show  valuable  results  from  the  com  distrib 
by  tlu^  department;  both  yellow  and  white  varieties  have  done  well  and  surp 
in  eprliness  and  yield,  all  the  common  sort^.  One  reiMjrt,  Shipley's  Early,  valu« 
prolific;  ears  large,  coUs  sniall,  kernels  long.  Another  rexiort  makes  "two  cro 
year  with  tho  yellow  Dent;"  another,  White  Proliiio,  month  earlier,  and  5  lar^^e 
on  a  single  stalk. 

Fi^)nii>A. — Runner's  white,  Maryland  yellow,  Westchestor  and  Prolific  white,  al 
ported  f.ivorably  upon;  but  "C<mlptou  is  a  great  acquisition,"  being  earlier  andy 
nig  more  than  any  other,  and  "giving  two  crops  a  year,"  and  yields 90  fold ;  fi 
stalks  giving  5  to  H  ears  efich,  large,  long,  and  nlumi>.*  « 

Mississim. — Pndillo  white  corn,  from  the  uexiartment,  planted  March  10;  gl 
July  1;  too  hard  for  table  use;  very  prolitio  on  rich  laud,  3  to  5  cars  on  a8t 
Another  r»']>ort,  10  ftM^t  high,  2  to  4  long  ears  on  a  stall: ;  Compton  com  from  th( 
part  nwnt,  vt-ry  i»arly,  3  or  4  ears  on  eaeh  stalk.  Another^  planted  in  March,  mat 
in  Atigust. ;  best  early  variety  ever  seen  here.    Another,  yield  100  fold  and  vjiluab 

JjonsiANA.-- Tiio  (N)oley,  Pennsylvania  yellow,  and  White  Proliiic,  have  allg 
good  results,  tlu*  latter  making  7  and  8  gooilears  to  a  single  stalk,  long  and  wcU  & 
is  an  acquisition. 

Tk\  AS. — \Viiit(^  Proliiic,  yellow,  aiid  other  varieties,  from  tho  department,  havopn 
valunblo.  Reports  :  early,  largo  yield,  3  to  5  ears  on  a  stalk,  at  least  one  bundled 
Another,  the  corn  from  department  is  a  gn\it  acquisition  to  this  section  of  connti 

'rKNNKSHicr..--Ue]M)rts  but  meager  from  this  State;  no  valuable  residts  except  * 
sugar-eorn,  the  Mammoth  anil  Stowell's  Evergreen,  which  have  given  great  saii 
tlon. 

KENTUCKY.— Tho  few  rei)ort«  received  from  this  State  show  the  Cooloy  and  Vl 
ProHllo  to  bo  valuable. 
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Ohio.  -tVim  froui  th«  dispart mfut  lins  proved  desirable  and  )ir(>1ilic.  Oiio  report. 
etrlior  tliaii  coinir.-m  corn,  yielding  1(0  told;  aiioi her,  very  luxuriant  j!:n)\vth.  and 
■»aiiy«jirs  xa  thf  i**alk.  Oiu;  ioj»ort,  <>0  to  75  bushels  i>eT  aero,  goixl  corn;  another, 
gPowjjwiiJ  ami  yif-lds*  vf-vy  >?i\>{:u,t:irj, 

Mi650LT.i.— Oiiit  n-jiort'  KrmirickV  whire  com,  thf  best  here.  Borh  ytllow  and 
whin>  cori^.ai'o  vaUiublo  and  have  done  woU ;  another,  Pennsylvania  yoilow  very 
tiqhiy  i»ri/.t?d.    Badc-n  aiid  *'  Loii:^  John"  ar»^  bciit  in  Boone  County. 

Asc.lvsa>.— Koiiort«  say,  the  Mao'ls^^^d  yellow  and  Chesicr  yellow  have  done  well; 
ftni-ili(T,  iho  J\'ii;iyvlv;iiii'a  yellou",  i'roiu  riio  departuient;  has'prove<l  to  bo  thonKuJt 
pO!ifil»!i!;  rii«»)ilicr,  i:whceuriy,  heavy,  yellow  eonis  wouhl  be  liked  hotter  it"  white. 
One  r^prtn  i-.i-Y;*,  'mIio  l*n,li tic  White  ia  very  i)rolillc  indeed,  averagin*;  «icar8  to  the 
Kalk;  bL:ill  jdant  iv  n»'Xt  scanon." 

Kansas.— ComvTon  ^r<;w  ',vri3.  yield  larj»o;  White  Pnilifie  jirew  finely,  pvinj:^  aver- 
■i'l^iii  ;5i'urs  ro  tlie  st;ilk,  aud  !*•<)  Imphelb  tho«cre.  Good  p'ain.  Another,  Conipton, 
yjtliis aj<^  folil.  lion:! nv  corn,  phi nted  April  14,^'ields  45  bubhehi  per  acre,  and  superior 
*<Jany  utlnT  white  Lurn  j^rowu  bere. 

Nebraska. — Ouo  reiiort.  l$rown  com  is  the  best  pjrown  here;  another,  the  Pennsyl- 
vanLi  jjIIuw  a  lailurj^ :  the  Cuni]don,  planted  April  IS,  gathered  September  10,  yield 
*ol>iisLt'U  \»vr  :u'u\     Grain  rather  ix-or^nH  wnall. 

Iu.ixi»i.>. — One  itport  s.'iy>«,  the  Coui]>ton  <*orn  yields  with  ^ood  treatment  on  rich 
»il  IjOu-j  Ibid  for  ihn  seod  ^lauted,  and  UK)  busheh:  the  acre  in  some  iustaucea;  au- 
othvr.  tjie  Pemi.>yK;iiiia  yelbj',v,  ylelih*  eOO  told. 

ImjIana. — lxejii.v.5*  )irove  thai  dt;«irtinent»coni  has  huceeeded  Jwlmirably  in  this 
SUt^  Onu  nii'-rt.  eijilier  than  our  standard  varicticH,  an<l  yieULs  v.  ell  of  <;o*'^d  i^rain. 
Aoinhrr.  plajit;  d  "Aiti.  May  H  pints,  •.'atheml  Ij-cpt ember  :W,'4,ir.O  pints  (Iw  buKhehs), 
**if  SSi'u  Ibhl  lor  ou'j  ]iianted — exiraordinary  yi<*ld.  ^ 

Michigan. — Oi:e  rii»ori,  C'oni))ton  com,  tioni  the  dep.irtment,  planted  M.ay  2r>.  gath- 
*f'-d  Au^nittl  •il.'j,  iiiriy  :  yiehl  MJ  Inishels  ]v:r  aciv.  pood  ears,  am  delighted  v/iitli  it,  and 
^3u  R'Con:niend  h)i  ireneral  cultivation ;.  ano- In  r,  (iO  inisImLs  per  aere,  ^helL-d;  one 
^"{wrt  bay:*  only  .'50  biLdiels  of  tai-s  j»er  acre,  and  liable  to  smnt,  not  ihsirable  here. 
*^«»[Lf5rsays.  tcohy  .  irld.s  (»S  bushela,  ])er  acre;  anotluT,  the  JVnnsylvun i a  yellow 
f^ve  loO  bu.>hels  p<r  lurje,  hut  ref|uires  a  h)iiger  .s»'ason  thnn  generally  oc-nis  In  ro. 

•ViscoN^IV. — I'ai lures  ii«'iicr.iUy  reporied.    Thi;  Prolilic,  WM-e  and  the  Conintongrew 
**ll,  the  latter  14  fi-et  hign,  but  both  .<*(jrJH  too  hite;  tail  to  iuatu:'i.  before  i'ntM. 

ilixXEsniA. — Cr.'ni]>'o:i  a::d  Larly  White  oidy  rej>ort<'d  on  :  both  failurefs  with  one 
**<:q>tif»ri,  iVitui  rtn'^'iring  too  long  3«*a»oiiH;  on^  re]>ori  tVon  TcMld  C'oTjuty,  CoiHpton 
J^w  14  fi-'t  hi;;li.  ".t  ears  to  a  stalk,  luit  frost  previuiej]  itf.  rip«rning,  but  in  ]):iknta 
J^^-anty  Coniprt»u  gr*'w  14  re-'i  high  with  '.\  to  Ji  ears — planteil  ji-dy  in,  gu*h»Te«l  Otto- 
^'^Tlu:  TliiM  ir  suiH-frdi."-  in  this  part  of  the  SiarM. 

I  Iowa. — K;irl>  yellow  n-ported  no  earlier  or  hi-iter  than  Ch*'nik«'i\  (\in>pton.  early, 
*^r;;«>»:a|s  and  Inng.  ^raiu  i»erf"Ct ;  anf>tlier,  p!:iTi[e<l  Msiy  I",  grsthevid  X<»venibt*r  10, 
y^*WjaR;e  and  grr.in  f:uo<l — luO  ioM  fjr  i^wd  plniiti  d  :  slnHiUi  i:;i  .<•  Ix'i.-n  pljinj-^lsjoine- 
^liat'earlier  lor  this  eii unite  to  wrcure  evm  iK-tler  resnlis. 

Ixui/js*  Tr!:T!n«ii:Y'. — Kej'ort  from  Chiekasaw  Natit>n  Mtiyn,  Win:.!  rri.Mlip.  planted 
J^lat*.  l.."v»0  pL  a  III  Is  Iroju  ■>  pornds  planted,  4  to  O  ljus  ov.  a  slalk  ;  this  is  about  l^iU 
**>3d  ibr'one  planfi::!:. 

^Utaii. — Oni'  rejiort.  yi»iii  abnut  i?0  to  25  bnshel.s  per  :i<  re.  omr  s'jy;*,  pi.ir.ird  May  I  J, 
*««l  killed  il  S-.rptenibtr  10;  jinr)th<v.  eaten  l>y  gr:»-sh'»]>prr>,. 

^"EVada. — Ono  r-por:.  the  Hu^niny  eorn,  fnuu  the  d'-partni'iil,  pl;inr»il  .Inly   12, 
••tlM.r»;il  October  lo,  >i'*id  ;Vi  fold  iVu'  on  .»  ])iantrd. 

C'alifoknia  — On*'  I'-port.  Prni!.r>ylv:uiia  yellow,  phrnti'd  Apiil  'S\  .'»].  jun'.-.il.s  >efd 

P^rtcrt.. — barvt  sted  SrJ'reniber  I.  early,  viold  i/J  huAirU  per  ai-n-.     Ain.»i  Iht.  Ki;>  j»tiau 

^oriL  pruws  well.  >  ielils  UKJ  buftln  iMp-r  i»<:re — gni-.d  Lfrriln.     One  s:iv>*.  (.'tf!:^j»ii':i  enlirely 

^*«ni;.(ri  by  a  wt>rnj,  iJiat  destroys  all  but  :hu  *•  Viiiin-  Spanish"  cnni. 

Oregon'.— On  1;,  one  r-'porL  ren.ived — that  on  Peni.sylvania  yrllow,  kili.o  by  frost. 

GARDEN  A'D  FLOWEK  SEEDS. 

J*n^orts  received  of  <'Xperirni'!it:*  with  garde'.i  ar.d  t3f)\v«r  svod:*  di-stiibufeil  by  t]ie 
'**p4R:.itui  >!«i>w  tlMi  l.irge  benefits  Inivi  very  gen*  rally  been  u  uli/ed  litnn  th«-  f<Tnn  r, 
J^^'h'an'.i'ulariy  so  in  the  exin-iao  iSoni hern  States,  when*  ihe  enltivatii»n  of  vegeta- 
"'I'slir,.,  b(-coive  nioie  geni'ml  tln-u  was  fDrnicrly  the  cas".,  especially  for  home  nse. 

•^UB.v:.iA. — T!'.e  repdrtrt  verv  u»."neralh  state  that  sm-i  issiv'*  have  nHfjIieil  with 
"^W.yorijnite  all  of  ihe  many  vaiieties  of  .-..;eds  received  from  the  depart ni.-nt — aspar- 
*^'*.  Ije:  r..i.  Ijejr's,  ciibbage.  «  o^'ii,  lui'lrnis.  onioiis,  p«'p]»f»s,  ixom^,  paiTiuips.  potatoes, 
'Jt.t-lja^;is,  tiinit{)!i,  S:c.  Partieulaiiy  noticeable  is  tlie  increasin/x  attention  given  to 
^'Ijruwih  of  bett.^,  sugar-coiTi,  and  tKn'.ij>s,  eonfessedly  with  protitable  rtriults,  every- 
'wrprrjpoiidcd  to  witl»  thanks  from  i  be  recipients  of  tht?  seed.  One  r«  port  !>aya  the 
**variitier*  of  poratoi^s  arc  of  great  advantage.    Anotlier,  ihat  the  sugar-c<»rn  is  a| 
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gxe&t  acqnisition.    Others,  that  the  tomatoes  are  fine,  some  weighing  1|  'poxasAa,    i 
that  the  potatoes  yield  largely,  some  12  good  tnhers  to  a  single  vine. 

Maryland. — Beans,  beets,  cabbage,  celery,  lettjice,  melons,  onions,  pease,  squash 
tomatoes,  and  some  other  seeds,  distributed  by  the  department,  are  reported  as  havi 
proved  successftd  and  valuable  in  all  parts  of  the  State ;  particularly  the  black  w 
beans,  the  celery  and  lettuce,  have  proved  superior,  and  are  highly  valued. 

Virginia.— Growing  garden  vegetables  is  on  the  increase  in  this  State ;  and  w 
distributed  from  the  department  is  reported  uniformly  to  be  satisfactory.  Nearly 
of  the  most  important  varieties  of  vegetable  and  flower  seeds  cultivated  in  our  conn 
have  been  sent  out  by  the  department.  One  report  says  the  beans,  beets,  oarrc 
cabbage,  celery,  com,  egg-plant,  lettuce,  melons,  onions,  okra,  pease,  parsnip,  radi 
tomatoes,  turnip,  and  others  distributed  have  been  successfully  grown,  and  manj 
them  are  pronounced  the  best  ever  seen  in  the  State. 

West  Virginia. — In  this  State,  as  in^Virgraia,  the  various  garden  and  flower  b& 
received  from  the  department  have^dono  well  aud  given  good  satisfaction.  C 
report  says  the  sweet  beet  is  one  of  the  most  productive  crops  we  can  raise.  Anotb 
the  Little  Gem  pea  very  proliiio,  and  when  planted  early  gives  two  crops  in  a  seaA 
Another,  all  the  seeds  sent  last  spring  are  suitable,  grew  well,  and  give  good  s 
faction. 

North  Carolina. — Beans,  beets,  cucumbers,  egg-plant,  pease,  tomatoes,  turnips,  8 
other  garden  seeds,  as  well  as  the  various  flower  seeds,  distributed  by  the  departme 
are  reported  from  all  parts  of  the  State  as  satisfactory  and  valuable. 

South  Caiiolina. — Beans,  celery,  com,  cabbage,  flowers;  lettuce,  onions,  pease, 
nips,  and  other  sorts,  are  reported  as  successful  and  satisfactory,  from  seeds  sent  iu 
by  tne  department.    Cucimibers  and  melons  are  reported  superior  in  quali^  and  vie 
Noticeably  the  ''Blue  Pet^"  pea,  from  a  small  bed,  gave  a  peck  a  day  for  full  t 
weeks.     One  report  says  the  radishes,  10  inches  long,  were  tender  and  i 
Cucumbers  reported  a  dozen  in  a  bunch,  each  5  to  6  inches  long.    Sugar-cDm  4aT< 
3  to  4  good  ears  on  a  stalk. 

Georgia* — One  report  says  the  fiill  assortment  of  seeds,  including  asparagus,  b 
beets,  cabbage,  carrots,  com,  melons,  onions,  pease,  turnips,  tomatoes,  and  many  otuc 
sent  from  the  department,  are  reported  as  successml  and  valuable  in  most  parts  of  1 
State.    Particularly  cabbage  and  melons  give  large  yield. 

Florida. — In  this  State  trials  with  seeds  from  the  department  have  been  for  i 
most  part  reported  successful ;  asparagus,  beans,  celery,  com,  flowers,  lettuce,  melo 
olo'a,  onions,  parsnips,  ruta-bagas,  squashes,  turnips,  and  most  root  crops  have  b< 
received  there  and  reported  upon  as  giving  great  profit  and  satisfaction.  One  rep 
says,  the  beans,  garden  com,  and  melons  are  the.nnest  ever  raised  in  that  section. 

Louisiana. — Beans,  cabbage,  sweet  com,  potatoes,  tomatoes,  and  other  garc 
seeds,  received  from  the  department,  are  reported  as  having  given  profitable  rest 
and  excellent  satisfactioiu  Melons,  potatoes,  and  tomatoes  are  reported  as  e|toeptL 
ably  fine.  . 

MississiFPi. — ^The  garden  or  sugar  corns  received  from  the  department  are  lepor 
as  superior  both  iu  yield  and  richness  to  all  others,  and  also  earlier.  Similar  rep< 
are  made  in  regard  to  beans,  cabbage,  tomatoes,  and  all  other  vegetables ;  all  se 
reported  valuable  and  highly  satisfactory. 

Texas. — One  report,  vegetables  firom  seed  distributed  by  the  department  thrive  ; 
give  great  satisfaction  in  most  parts  of  this  State.    Beans,  beets,  cabbage,  com,  fl. 
ers,  lettuce,  melons,  onions,  radishes,  pease,  tomatoes,  all  do  well.    Onions,  sugar-c^ 
melons,  and  tomatoes  are  noticeably  fiue  and  valuaole;  com  early,  short  stalks, 
long  ears ;  cucumbers  in  8  weeks  and  superior. 

Tennessee. — All  vegetable  seeds  from  the  department  reported  as  being  very 
cessful,  in  quality,  earliness,  and  yield.    Mexican  ^white)  onions  reported  5  to  6  in< 
in  diameter.    Wax-beans  were  planted  March  30  and  matured  for  the  table  May 
lettuce,  fine  large  crisp  heads ;  cabbage,  superior ;  egg-plant,  tomatoes,  all  excell 

S reductive,  and  valuable  to  the  country.  Sugar-corn  is  reported  as  very  early 
elicious.  Lettuce  reported  without  an  equal.^Pease  superior,  every  way. 
Kentucky, — Few  reports  from  this  State,  but  they  show  useful  results  from  fi 
trials  as  were  made,  with  most  of  the  varieties  sent  out,  such  as  beets,  cabbage,  suj 
com,  sorghum,  turnips,  and  tomatoes,  with  some  others ;  one  report,  beets,  5  iii( 
diameter,  and  cucumbers  12  inches  long ;  both  yield  better  than  any  others  beJ 
grown  here. 

Ohio. — All  varieties  of  seeds  distributed  to  this  State  from  the  department  are 
ported  as  succeeding  weU,  generally  better  than  those  previously  grown.    Beans,  be< 
and  carrots  are  reported  as  splendid;  root-crops  as  very  valuable;  "parsley  a  perf 
beauty'';  cabbage  and  cucumbers  extra  fine  and  prolific.    One  report^  the  onions 
sugar-corn,  superior,  delicious.    Tomatoes,  superior  in  yield  and  quahty. 

Illinois. — From  this  State  reports  come  that  the  flower  and  garden  seeds  from  1 
department  have  been  of  much  value  to  producers ;  all  varieties  have  succeeded  W) 
and  proved  more  prolific  than  similar  sorts  commonly  grown.    Beans,,  sugar-oo 
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eseombets,  onions,  and  most  of  llie  root-crops  are  reported  as  particularly  productiye; 
embbafo,  peaso,  and  tomatoes  aro  reported  on  favorably.  Cue  report  states  that  the 
angar-beNdt  grows  finely  and  is  good,  not  only  for  su^ar,  but  for  stock.  Another,  that 
the  bUck  wax-beans  and  the  Butman  sciuash  do  well,  and  are  superior  to  all  others 
known  there;  so  the  white  Mexican  onion,  large,  tender,  and  fine  for  market.  One 
lady  reports  the  vegetables  and  liowors  "  are  all  just  splendid." 

Ikdiana. — ^Reports  are  not  so  numerous  and  general  from  this  State,  but  those  re- 
odyed  make  very  favorable  statements  of  the  experiments  with  the  score  or  more 
▼irieties  received  there ;  beans,  cabbage,  i)ease,  and  tomatoes  aro  highly  spoken  of; 
Hancock's  early  pea  and  paragon  tomato  very  early,  prolific,  and  greatly  prized. 

MicmoAX.— From  this  State  reports  in  regard  to  the  seeds  sent  to  them  show  valn- 
•ble  results,  very  uniformly.  One  report,  sugar-corn  excellent;  early  pease,  planted 
April  30,  and  picked  in  June ;  cauliflowers,  cabbage,  and  tomatoes,  aU  give  great  sat- 
J>&etion.  Flowers  succeed  very  well  in  most  sections.  Mammoth  sugar-corn,  very 
•wly,  and  best  ever  grown,  80  bushels  per  acre.  Buta-baga,  fine  and  valuable ;  let- 
tow,  superior ;  all  roots  succeed  admirably. 

Iowa.— Large  propoilion  of  the  reports  on  seeds  sent  to  this  State  from  the  depart- 
ment show  valuable  results,  and  that  they  give  complete  satisfaction.  One  report, 
^'ffliipe  superior;  another,  pease  excoedingIy%ine ;  cabbage  early,  large,  and  fine; 
^OTiA  saperior ;  lettuce  and  radishes  crisp,  early  and  late ;  sugar-corn,  good,  early, 
prolific;  the  flower  seeds  all  gave  perfect  satisfaction,  ''and  are  beauties." 

^'SCOXSiN. — Vegetables  and  flowers,  from  seeds  sent  from  the  department,  are  re- 

^     1  yalnable  and  a  success  in  most  portions  of  this  State.    Particularly  beans, 

,  sugar-corn,  melons,  and  root  crops  have  given  extra  good  results;  sugar-beets 

•  uAixluced  large  yield.    One  report,  the  Crosby  cabbage  a  valuable  acquisition ; 

'  r,  the  Weatherslield  onion  very  fine  and  prolific. 

•mIcsota. — Seeds  of  vegetables  and  flowers,  sent  to  this  State,  are  reported  as  suc- 

2.       il  and  being  very  valuable.    Beans,  cabbage,  pease,  tomatoes,  and  others  report-ed 

*    V  6arly,  fine,  and  proliiic ;  Mexican  and  Danverse  onions  reported  early  and  prolific; 

ir-com  is  reported  as  being  satisfactory,  especially  "Pratt's  early,"  3  weeks  earlier 

"  preferred  to  all  others.    Red  peppers  are  reported  4  inches  long  and  2  inches  in 

^i     aeter.    The  Egj-ptian  turnip-beet  is  reported  as  very  superior. 

issouRi. — Reports  on  garden  and  flower  seeds  are  not  numerous  from  this  State, 

•'  are  favorable  and  show  valuable  successes  with  nearly  all  sorts,  especially  with 

"=      8,  onions,  and  tomatoes.     One  report  speaks  of  the  wonderful  growth  and  superior 

''  «iity  of  StoweU  evergreen  sweet  com.    Very  satisfactory  results  are  reported  with 

*  *ewer  seeds  recei vtMi  from  the  department. 

N9AS.— <)nions,  parsley,  carrots,  beans,  pepper,  tomatoes,  and  all  others  have  grown 

'  yielded  well,  and  given  complete  satisfaction,  particularly  Danverse  onions,  black 

•beans,  and  cabbage ;  patty-pan  squash  and  sugar-corn  best  ever  had  here :  the 

•beets  gave  l'J8,0()0  x)ounds  good  roots  to  the  acre,"  nearly  6^  tons,  on  sandy  loam 

-    V  I*^t  would  feed  as  many  cattle,  and  feed  them  better,  than  the  hay  ordinarily 

tained  from  three  acres.) 

Arkansas. — The  beans,  beets,  cabbage,  carrots,  lettuce,  melons,  onions^  parsnips. 

OUtoes,  mta-bagas,^  squash,  turnijis,  tomatoes,  and  others  are  reported  as  giving  prof- 

-^le  results  in  various  parts  of  the  State.    Advantages  are  acknowledged  particu- 

'  *rom  the  introduction  of  improved  beets,  com,  potatoes,  and  tomatoes,  and  with 

cot  crops,  as  lar^^er  and  more  general  growth  of  those  useful  vegetables  has  been 

lated  by  the  receipt  of  better  sorts. 

«aB&A6KA. — Reports  of  experiments  with  the  seeds  received  from  the  department 

^  very  general  success  and  value.     One  report  says  beets  and  onions  splendid  and 

ific ;  another,  corn  and  pease  are  njmarkablo,  early  and  good  beans ;  another,  cab- 

■^  turnips,  and  tomatoes  give  good  satisfaction ;  another,  sugar-beets  yield  enor- 

Mily.    Stowoll's  evergreen  sugar-corn  superior  to  any  other  groAvn  here. 

'       OATS. 

Several  improved  varieties  of  oats  (Arena  Sativa)  have  been  distributed  by  this  dfe- 
^•tment — one  of  whiter  oats ;  and  a  variety  of  spring  oats  called  the  "  Board  of  Trade" 
•■^  Following  are  reports  of  results  from  correspondents  in  diiferent  States  of  ex- 
^•^nents  with  these  grains : 

^^Udje. — Board  of  Trade,  sowed  May  11 ;  yielded  bountifully,  weighing  47  pounds 
**n»»8nrod  bushel.  Another,  large  yield  per  acre,  weighed  40  pounds  the  bushel.  No 
"^{•iment  with  winter  oats  is  reported  from  this  State. 

J^HXEcncuT. — Board  of  Trade,  sowed  April  17;    harvested  July  25;    yield,  38 
^Aela  per  acre  of  heavy  grain.    Winter  oats  not  reported. 
-Stw  JEBflKY. — The  Poland  and  white  Dutch  oats  are  rei>orted  as  doing  well  in  this 

-Hew York. — ^Winter  oats  reported  a  failure  ben*.  Board  of  Trade  oats  sown  iMay 
••  Hit  August  19 ;  yield  40  bushels  per  at-ro,  woigliini!;  [V7  pounds  per  measured  bushel. 

6A 


82  SSPOBT  OF  THE  COMMISSIONER  OF  AaRiaULTnBEi> 

Another  reports  them  souud,  pluuip,  and  two  weeks  earlier  than  others;  wonderfu"? 
well  headed,  but  iDJurcd  by  heavy  rain,  IbUowcd  by  rust  in  some  cases. 

Pexnsyi. 
growth 
busliels , 

April  8;' harvested  July  i|6 ;  yielded  20  to  50  bushels  per  acre,  weighing  40  poiuul^l^ 
measured  bushel ;  ai'o  two  weeks  earlier  tlian  other  spring  oats ;  grain  plump  and  lie  Av; 
Another  report :  Sowed  Ai^ril  lo ;  harvested  August  15 ;  heavy  yield  and  lieavy  ffrai^ 

Kaj^sas. — Winter  oats,  sowed  in  September;  cut  June  13;  yiehl,  58  ])ushelft  P- 
acre ;  weight  i)er  measurod  bushel,  40  pounds.  Other  rei)orts  sliow  the  yields  to  ' 
j&om  'AO  to  50  bushels  per  acre,  plump  grnin.  Board  of  Trade  oats  sown  in  A])ril  ;  /^^ 
July  20 ;  yield,  75  busbels  i)er  acre  ;  good,  heavy  grain.  Other  reports  place  the  y*^ 
at  3o  to  50  bushels  per  acre^  and  state  that  they  msist'th**  rust  better  than  other  kin*-' 
One  report  says :  **  Drilled  in  March  20  ;  cut  July  20 ;  yield,  80  bushehj  iu?r  acre,  hoO'*''. 
plump  grain.     This  was  grown  on  clay  loam,  plowed  deei)ly." 

NEBiLfVSKA. — ^W^inter  oats  generally  winter-killed.  One  report:  Sowed  Sept^ml^' 
20 :  cut  July  30;  yield,  small;  grain,  light.  Board  of  Trade  oats  sown  April  29;  o^ 
July  11);  yield,  153  bushels  per  aero  ;  heavy  grain. 

Omo. — ^Winter  oats,  sowed  Octob^  1,  harvested  June  15,  yielded  50  bushels  p^ 
acre,  extra  quality ;  another  reports  failure  from  winter-killing.  Board  of  Trad^ 
sowed  March  10,  cut  July  15;  yield,  40  bushels  per  acre.  Another,  sowed  in  April,  cU 
August  1 ;  yield,  04  bushels  i)er  acre ;  weight,  42  pounds  per  measured  bushel. 

Michigan. — Board  of  Trade  oats,  sowed  April  30,  cut  August  1 ;  yield,  fair,  quaUl  j 
good;  another,  sowed,  May  2,  cut  July  23,  yield  largo — over  32  bushels  per  acrc^^ — weigh 
of  grain  heavier  tlian  other  kinds,  some  stalks  G  leot  high.  No  success  with  wiuto 
oat«  r(?ported. 

\ViscoNSiN.-*Board  of  Trade  oats,  sowed  May  1,  cut  August  15 ;  yield,  45  bushels  po 
acre,  heavy  grain.  Another,  sowed  May  10,  cut  July  24 ;  yield,  55  bushels  j>er  acre,  tir«t 
class  grain.  Another  and  better  still  were  sown  A]u*il  1.5,  cut  last  of  July ;  yield,  9i 
bushels  per  aui'e ;  weight,  54  pounds  per  measured  bushel.  Heed  soaked  24  hours  ii 
salt  brine,  grown  on  sand-day  laud,  deeply  plowed.  No  success  Avith  winter  oats  r€ 
ported  in  this  State. 

Illinois. — Both  winter  and  spring  oat«  are  r<*ported  quite  successful  in  this  State 
Board  of  Trade  oats,  sowed  April  5,  harvested  July  28 ;  yield,  40  biwhels  i)er  iivvc,  large 
white,  heavy,  grain.  Other  reports  state  the  yield  ranging  from  20  to  tiO  bu«helii  pe 
acre,  and  weighmg  fi'om  34  to  3(>  pounds  per  measured  bushel.  One  report  says,  4 
stalks  from  a  single  seed;  some  stalks  5^  feet  high,  heads  18  inches)  long,  thoilues 
oats  ever  seen  here.  Another,  sowed  March  25,  haivested  July  15 ;  yield,  48  bushels pc 
acre,  heavy  grain.  Whiter  oats,  sowed  November  1,  harvested  July  1 ;  yield,  40  bushel 
per  acre,  heavy  grain.  Another,  sowed  October  5,  harvesteil  Juno  28,  very  large  yield 
one  stool  had  07  stalks,  others  20  stalks.  One  report,  sowed  October  27,  harve8te< 
June  25;  yield,  GO  bushels;  weight,  35  pounds  per  measured  bushel. 


and  growing  over  5  feet  high. 


Ji 

y  -  .        ^    . 

seed  distributed  by  the  departinenl. 

Iowa. — All  reports  of  winter  oats  tell  of  failures  from  winter-killing.  Board  c 
Trade  oats,  sown  March  9,  cut  July  17  ;  yield,  60  bushels  per  acre;  weight,  38  pound 
per  measured  bushel.  Other  reports  show  yields  from  50  to  GO  bushels  \n)v  jicn 
l)liimp,  heavy  grain. 

Idaho. — One  report  says:  "Sowed  April  0;  cut  August  31;  yield,  71  bushels  i>c 
acre;  weight,  35  pounds  per  measuretl  bushel.     GroAN-u  on  prairie  land." 

EYE. 

Ai^vKAMA. — The  department  distributed  a  white  winter  rye  (Sccale  Cerealc)  to  mot 
j)arts  of  the  country  :  but  few  rei)oris  have  been  received,  which  generally  state  th« 
it  grows  well,  makes  largti  yiehl,  and  is  a  valuable  acquisition.  One  report  says  :  "] 
was  sown  in  December,  and  grew  rank  and  tall,  heavy  straw  and  long  heads,  but  wa 
sevcndy  injured  by  rnst  in  tht>  s])ring  on  account  of  late  sowing." 

Pennsylvania. — The  Avijiter  rye  sent.  iVoiii  the  departnuMit  grew  well  and  stood  u 
much  belter  against  the  hail-st«>rni  than  (ithcr  vari«.*tio.s,  yielding  large,  plump  grail 
very  ])ro<luctive.  Another  r<*porf  s :  In  this  State  the  Silver  Hull  (buckwheat^  is  su< 
ceeding  av(^11,  and  is  very  desirable. 

Virginia. — lYom  this  State,  the  winter  rye  sent  by  the  deiiartmeut  is  reported  { 
yield  one-third  more  than  other  varieties  grown. 
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iCabouna. — ^Wliite  winter  rj'c,  firom  dopartnieiit,  sowed  in  Jiuiiiary(al together 
««>,  A  portion  of  it  camo  up  and  spread  out  woll,  but  failed  to  head  good  cm 
at  of  late  sowing. 

iTfEssiiE.  —The  w  i  n tor  rye  scut  hero  grew  well  and  yielded  handsomely.  This  is  the 
»port  from  this  8tato. 

0.— White  winter  rye  is  reported  a  pjood  grain,  yielding  35  bushels  per  acre,  but 
rin  color  than  the  bced  received  fiX)]u  the  d<*partment. 

:axsas. — Sowed  in  autumn  on  clay  land,  yielded  at  rato  of  27  bushels  per  acre: 
ver  sei'u  m  the  neighborhood.  Oiie  report,  the  winter  rye  from  the  department 
r  Batiiiiactory,  doubling  yield  of  all  others.  The  spring  rye  was  killed  by  hot 
«r. 

CONsry. — One  report  states,  the  winter  rye  was  sown  September  15,  cut  July  28 ; 
rate  of  54  bui^hfis  x>er  acie — superior  grain.  Another,  12  bushela  for  8  quarti 
•«onnd,  line  grain. 

A. — Reports  show  fair  success  with  winter  rye;  sowed  September  15,  out  July  8; 
rate  of  2-1  bushels  per  acre,  good  grain.    Another  gives  large  yield,  large  plump 

SAS.— Winter  r\-e,  gown  Se])teniber  28,  cut  June  10  j  yield  large  and  grain  food* 
cr;  sowed  Se)>teinber  2G;  yi<'ld,  iiO  bushels  i)er  acre,  gootl  grain. 
RASKA. — Winter  rjc  sentironi  the  department  grow  linely  and  yielded  50  bushelB 
re,  Iioavv  grain.  ^ 

BAKLEY. 

ICE. — Tlie  larger  i)ortion  of  the  barley  from  tho  dcparinient  to  this  State  "wni  of 
vnritrty.  known  by  the  name  of  2klensury.  reports  from  which  Tery  genersdly 
!air  k-suIis.  Tijue  of  se<'ding,  May  and  tii-st  ^^eek  of  June;  haryestiug  dono 
part  (if  .July  and  August ;  yii^Id  varying  from  10  to  30  bushels  per  acre;  ontio- 
lows  45  b'lshcls  per  new,  weight  of  grain  48  pounds  x)er  measured  busheL 
)NT. —  J'he  barl<\v  distributed  to  this  Siato  by  the  department  is  reported  aa 
t;Teat  satisfaction.  TheMensury  variety,  sowed  April  2(1,  cut  July  29;  yield, 
ids  prr  acrii;  weight,  4G  iiounds  per  measuivd  bushel ;  the  best  barley  grown  in 
:tien. 

Yimiv- — The  rej)orfs  from  this  State  on  Men sury  (s] >r in g)  barley  show  it  to  be 
liipted  CO  t  liat  region.  'JMme  ot'sowing,  the  lirst  of  May ;  1  inie  of  harvest,  lirst  week 
ust;  yield,  one  report,  rate  of  50  bushels  ]K'r  acre,  very  lino  grain;  another,  40 
i,\i'.iy  uliit(^  and  line.  One  report  on  a\  inter  barley,  sowed  rather  late,  but 
ti)r>f«:et  high,  an  excellent  ero]).  The  ex]>iMiu'.('!itor  says,  ** tho  distribution  of 
y  the  department  has  Ix'en  of  very  great  value  lo  this  section  of  country." 
tA^A. — No  reports  of  s[»ring  barh\v  received  from  this  fcjlate.  Tho  Canada  6- 
(winter  variely)  is  generally  reported  to  have  yielded  well,  though  sometimes 
erse. 

«I>A. — (.>nly  meager  reports  in  rigard  lo  barley  have  been  received  from  this 
barley  not  being  much  grown. 

i»j?»irri. — Only  the  (/anada  t)-rowod  barley  is  reported  from  tliis  St.ite.  Sowed  from 
ibcr  to  October,  and  harvested  in  June;  yield,  rate  of  'X*  bushels  iior  acre,  lino 

IS. — Tiie  Oanada  (J-rowed  barley  is  tlu5  nulv  variety  reported  from  this  State; 

ring  in  Xoveinher  and  Diicember,  the  harve.st  in  ilay  and  June;  yield,  from  15 

usliels  p«.r  acrr,  \ery  tine  grain. 

YLANi). — Only  ni.;a;^er  reports  from  this  Krate  in  regard  to  barley. 

ilsiA. — The  C;ui.(da  <Uro\v<  d  is  the  only  vniiety  of  barley  in  regaM  to  which 

jhove  b«*i'n  reeeivutl  fnun  tins  State;  si'eding  don*'  in  .September  and  October; 

tiugino.itly  in  .June  an<l  first  weei;  of  July;  yiehl  langing  from  7  to  50  bushels 

■e,  gi:*ntrrally  plunij).  heavy  grain.     In  all  of  the  States  this  variety  has  been  re- 

l)ly  free  from  at tacUs  by  lUbt ;  it  ha.s  .sulV*  rod  rather  more  frequently  in  this  State 

lost  oTh«-rs. 

T  Vii;(;iviA. — Only  the  Can.ida  0-rowe<l  barley  is  reported  on  from  this  State; 

C  iS«M)teiub»'r  to  November;  harv«s'.  i'rom  .J;:ne  I  to  .July  IT);  yield  ranges  from  4 

)Ubli«'i.s  j>er  ;icn; ;  fretiUentiy  <lcstroye<l  or  badly  injured  by  winter-killing,  and 

nerally  ada]>ted  to  tlii.s  State. 

Tii  Cakolina. —  I  he  Canadii  (»-row«.d  is  the  princi])al  barh*y  reported  on  from 

late,  only  one  insT.'in<o  of  ihi^  ^Meii'siiry  (spilng)  ln-ing  reported,  in  which  the 

Kw.is  done  Ai-ril  17,  the  harvehting  .)uly  :iU;  yiirld,  Jilxmt  .S  bushels  per  aci*e, 

ain.     Sowiij;^  <»f  ihe  ('ana<la  (>-ro\ve<l  w.is  done  f'n)m  middle  tjf  Se])tember  to  tii*st 

f  Xovtiuber.  and  the  harvest  from  midi'le  of  May  lo  July  2U  :  yield  ranges  from 

(ObuKiicl^  per  acre,  g(jod  (i".i;ility  of  grain. 

til  Cajiouxa. — The  general  enip  of  barley  iu  this  State  is  tho  Canada  G-rowe<l, 

was  bowed  fpua  September  I  to  No'. »  nd)er  15,  and  harvested  from  A]»rilto  June 

•jc  fnun  h)  to  :i7  bushels  per  acre,  grain  good. 

u — In  this  State  Canada  f)-rowe<l  biiriey  is  rej>ortcd  as  sown  mostly  in  Octo* 
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bet  and  Kovember,  and  harvested  in  Jnne  and  Jnly ;  yield,  from  15  to  50  bnshels 
acre — a  great  acquisition  to  the  ctops  of  the  State— ^  pounds  per  bushel.  One  re] 
says,  Mensury  barley  (a  spring  grain)  was  sown  December  13,  and  out  June  5;  y 
of  40  bushels  per  acre,  weighing  53  pounds  per  measured  busheL 

Tennessee. — Only  the  Canac^  6-rowed  barley  is  reported  on  from  this  State :  so' 
in  September  and  NoYember,  harvested  in  June  and  July ;  yield,  from  10  to  35  bos^' 
per  acre,  some  weighing  44  pounds  per  measured  bushel. 

Kentucky. — The  Canada  6-rowed  reported  in  this  State  to  be  sown  from  middJ 
September  to  middle  of  October,  and  harvested  from  June  18  to  July  10 ;  yield,  "k 
13  to  60  bushels  per  acre,  plump,  heavy  grain.    No  spring  barley  reported. 

Missouia. — ^Reports  from  this  State  &ow  that  barley,  particularly  the  Caaacl 
rowed,  is  extensively  grown.  The  season  of  sowing  is  firom  September  1  to'  mi  • 
of  October,  and  time  of  harvesting  from  last  of  May  to  last  of  July ;  yield,  from  1 
45  bushels  per  acre,  good,  heavy  grain.  One  report  shows  that  the  winter  barley 
ceived  from  the  department  succeeds  well ;  sowed  October  11 ;  yield,  from  12  qt 
sown,  15  bushels  good  grain.  Another,  sowed  October  15,  4  quarts  from  the  dex 
ment ;  yield,  7  bushels,  or  56-fold,  good  ^ain.  One  report  in  regard  to  the  Meik 
(spring),  sowed  April  5,  cut  in  July ;  yield,  36  bushels  per  acre,  superior  grain. 

Arkansas. — ^Reports  from  this  State  of  Canada  6-rowed,  pive  the  sowing  from 
tember  to  December,  and  harvest  from  May  to  June ;  yield,  ranging  from  35  "t 
bushels  per  acre,  and  one  instance  is  reported  of  90  buyiels  per  acre,  from  heavy- 
land,  plowed  deeply,  sowed  with  drill  February  1,  ana  harvested  June  11, 1878. 
spring  barley  is  reported. 

Indiana. — The  winter  barley  distributed  by  the  department  to  this  State  is  repc 
as  very  successful.  Time  of  sowing,  September  and  October ;  of  harvesting,  June 
July ;  rate  of  yield,  13  to  50  bushels  per  acre,  plump,  heavy  grain.  One  report'  f 
sowed  October  2,  cut  June  25 ;  yield,  2  per  cent,  better  than  any  other.  Another,  dri 
in  August  20,  cut  June  20 ;  yield,  rate  of  40  bushels  per  acre ;  grain,  very  good. 

Michigan. — The  Canada  6-rowed  winter  barley  from  the  department  is  repo 
generally  as  making  large  yield  and  profitable  product.    Time  of  sowing,  very 
erally.  September  and  October ;  of  harvesting,  mostly  in  July ;  yield,  from  20 
bushels  per  acre ;  grain  good  quality.    Two  reports  on  the  Mensury  (spring)  bj 
sowed  in  April  aua  harvested  in  July  and  August,  gave  rate  of  yield  28  and  32  biu* 
per  acre. 

Wisconsin. — Reports  from  this  State  show  a  larger  proportion  of  spring  baK 
the  Mensury  variety,  than  any  other  to  have  been  sown.  Time  of  sowing,  March 
April ;  harvesting,  Jul^  and  August ;  rate  of  yield,  30  bushels  per  acre ;  grain  g* 
and  adapted  to  the  region.  The  Canada  6-rowed  (winter)  is  largely  raised ;  tins 
sowing,  September  and  first  half  of  October ;  of  harvesting,  mostly  in  July ;  yi 
rate  of  13  to  88  bushels  per  acre — the  latter  case  shows  weight  58  pounds  per  mea 
bushel,  grown  on  clay  soil. 

Minnesota. — From  this  State  reports  of  successes  with  both  the  spring  and 
winter  barley  distributed  by  this  department  have  been  received,  TTie  Canad. 
rowed  winter  was  generally  sown  in  October  and  harvested  in  July,  giving  a  rai 
yield  from  10  to  27  bushels  per  acre,  heavy  grain  ;  many  reports  state  entire  wit: 
killing.  The  Mensury  spring  barley  generafly  sown  in  April,  and  cut  latter  pa3 
July ;  yield  ranging  from  25  to  40  bushels  per  acre,  extra  quality.  No  cases  of 
reported  in  this  State. 

Iowa. — Both  the  Mensury  (spring)  and  Canada  6-rowed  (winter)  are  rex>orte 
succeeding  in  this  State  with  winter-killing  in  some  localities.  Canada  6-rowc 
generally  sown  in  September  and  cut  in  Ju^i^;  yield  about  10  to  42  bushels  per  ^ 
Mensury  is  sown  in  March  and  April,  harvested  in  July,  and  jrields  20  to  80  bi 
per  acre,  heavy,  plmup  grain.  The  large  yield  of  80  bushels  was  obtained  from  %. 
loam  soil,  deep-plowed,  sown  March  20  with  drill,  cut  July  4,  grown  in  Dubuquo 
jwrted  the  best  barley  ever  seen  here. 

Nebraska. — From  this  State  reports  are  that  the  Canada  6-rowed  barley  succ 
well ;  sown  generally  in  September,  and  cut  early  in  July;  yield  ranges  from  15  1 
bushels  per  acre,  plump  grain,  weighing  54  to  59  pounds  per  measured  busheL 
report  with  Mensury  (spring)  barley,  sown  April  10,  cut  July  6 ;  yield,  52  bu^eU 
acre  j  weight,  58  pounds  per  measured  bushel. 

Colorado. — One  report  shows  the  Canada  6-rowed  (winter)  barley,  sown  in  Not 
ber,  cut  in  August,  yield  about  35  bushels  per  acre ;  grain  good.  Another  re] 
shows  the  Mensury  (spring)  barley  sown  in  March,  cut  August  1 ;  yield,  rat«  o 
bushels  per  acre,  good  grain,  but  not  quite  equal  to  the  Canada  6-rowed.  Both  sui 
to  this  Territory. 

Dakota. — In  this  Territory  reports  show  that  the  Mensury  ^spring^  barley  is  sot 
in  May,  cut  in  August ;  yield  30  bushels  per  acre,  heavy  gram.  The  winter  bai 
is  sown  in  September,  cut  in  July;  yield  about  30  bushels  per  acre,  good  j^ain. 

Idaho. — Only  one  report  from  this  TcrritiOry,  which  is  Mensury  barfoy,  sown 
April  8Jid  cut  August  15 ;  yield  71  quarts  from  1  quart  seed-— rate  of  63  bushels 
acre  ,*  superior  to  any  ever  seen  here. 
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POTATOES. 

}f  A^onltore,  dutiug  tlie  pnet  year,  litis  diutribnteA  tliroughont 
■  Tanetii?sof  Iritih  potatoes  (BotanBW  Iwfiwosum),  reputed  to  posapbh, 
I  Bnp«rioi  qnalitica.  vik:  Earlinoae  in  mnturiiij;,  quautity  of  yield, 
.  table;  thuy  are  the  Victor,  Alplia,  Riib.v,  Beauty  of  Ili-bron,  au<l 
1  C.  Keporta  receiv&l  from  experimenters  have  very  generally 
esa  of  the  merits  claimed  for  these  tutwrs,  and  tiavc  Hrionn  vniieiL 
different  varieties  in  different  localities.  NmuiTOiis  Htututncntu 
from  different  states,  assuring  tlio  department  that  llio  benefits 
itribution  of  these  improved  tnbors  are  alono  very  great,  ami  ex- 
tire  ajinual  appropriations  for  the  department. 
is  State  the  Beauty  of  Hebron  ia  reported  mt  ripnniun  earlier  than 
ay  oonal  in  quality,  and  more  produotivo  in  yield,  ranfjing  from 
anted.  Nearly  equal  results  aro  n^ported  for  Iho  oilier  varieties. 
n  is  noticeable  in  rotnms  from  this  aa  (rmn  moHt  olhcr  States, 
«Dlta  are  uniformly  obtained,  both  in  qnantit;  and  quality,  from 
'-plowed  land.  The  earhness  or  dates  of  ripi.'niii^  is  report«d  as 
o  different  periods  at  difibrent  points,  uot  only  with  the  different 
the  same  variety  under  different  lianibi,  nmgiiig  in  length  of  time 
IJroui  date  of  planting.  Biianty  of  Hebron  planted  Alareh  8  rip- 
ild,  rate  of  317  bnsheU  per  acre;  cqnalto  tLobest  in  quality.  Vic- 
lys;  yield,  352  pounda  for  4  pounits  iitimted;  tluvorgood.  Alpha 
[lit  yield,  bnt  gooil  quality.  No.  5  yield  300  pounds  IVir  10  pounds 
[qualify;  not  quite  so  early. 

that  Scanty  of  Hebron,  planted  Ma^  4,  showed  vines  luxuriant; 
ieearlierthan  thel^arlyliose;  yield  tight;  inbers  good  size,  smooth, 


Icbron  abont  same  aa  above.  Another  reiiort:  Victor  bloomed 
days ;  yield  SO  poumls  for  1  quart  planted  ;  not  as  good  to  eat  as 
,  ripe  in  70  days;  yield  light,  but  quality  equal  to  Early  Rose,  and 
Beauty  of  Hebi'Ou,  planted  May  14 ;  bloBSiiiiu'd  Juno  I'J ;  ripened 
nds  for  1  planted;  llavoi  eqnal  to  E.arly  KoMe.  One  report  sayi 
iqual  to  luiy  sent  out  by  tho  de)Minmenl .  Amither  report;  Victor 
lie  in  117  ilavs;  vield  very  largo;  ([ualitv  mealv  and  gnod.  Ruby, 
le  in  'JOiIaj-.^;  yidld  fair;  tubiTs  nn-aly  .iiiil  good.  Brauty  of  Hc- 
aO;  riite  in  tOOdays;  yii-ldhirgo;  tulH<ra  lino  and  goiid.    Clarke't 

10;  dug  AngURt3(^,  yield 'J  iwcksfVom  1  quart ;  very  good. 
Repiirts  the  Victor,  planted  April  M,   dug  Jnly  'J7 ;  yield  llilr, 
.a  not  quite  eipial  to  Karly  Rose  in  quality  or  yii-fd ;  small  tnVrs; 
y,  fair,  small  yield,  not  qnito  equal  to  The  above.     Beanty  of  lle- 
'.,  bloomed  .Inly  8,  ilng  Augnst  ^;  yi<-ld  <!}  biisIii'lR  fhim  ti quarts; 

ubi'rs,  earlier  than  Early  Koso.     Ami!  her  report :  Vintor,  plautMl 

2\\,  while  and  meiilr,  good  Ihivor;  yield,  rnlu  of  ^^jrAK)  puiMidsi>er 
<bels.  Beauty  of  Hebron,  planted  April  II;  ripo  Angiwt  1;  ffelil, 
;ro ;  (about  'il7  bUHhebi)  niedimii  quality. 

nty  of  Hebron  reitorted  to  be  earlier  tlian  Early  Rose;  excellent 
:i  fold  for  1  ninnteit ;  by  Mr.  Kosa,  maittiT  i^liiti>  grango. 

or  miiliin-fl  lH<tVirii  Pearly  Roiie;  eqnal  to  Iho  Ih-kI;  the  Alpha, 

gavit  tiibi'rH  of  nixn  IVom  d  to  li  Jnclirs,  long  dinmeter;  and  the 
iltnlierit  nn  a.Mn{;ln  vine,  ilimbling  tho  yield  of  the  Early  Hose. 
1  'i,  diis  July  :t;  yit'lil  207  pounilti  for  li  ixmnilH  planted ;  tlnn  form, 
line,  ripu  in  W  (taya  l>nin  planting,  and  dng  4  bm-hrlH  I'lnm  I  qnart 
eport  Kivs;  "Beantyof  llcbroiigavefibuslii'Inrorl  quart  planted; 
irith  bog's  hair,  the  best  fertlli/er ever  nwd,"  Anctli.-r:  1  peck 
s  large,  tine  tnbeis,  but  uoniewliat  Itabli-  to  iiif, 
Cjiort :  Victor  No,  1,  plaufeil  Han-h  1,  U  pounds  seed ;  bloKHonied 

yield  SWiMiunds;  dry,  solid,  good  for  table.  Alpha,  No.  ■.•.planted 
;  two-thinlH  rotted  in  the  ground;  no  bloom;  dug  June  "Jfi;  yield 
lilcd  dry,  and  good  for  eating,  but  rot  badly.     Beauty  of  Hebron, 

pounds  of  deed ;  bloomeiljuiie  !i,  dug  June  SO;  yield  IKj  pounds; 
nd  flaky ;  excellent  tor  the  table.  Victor  and  Ala|>ba  jilanted  in 
L  fertilized,  tho  Beauty  of  Hebron  was  planted  in  Humty  loam  well 

0  vine  from  a  single  eye  gave  4  poiinilsof  tnbers ;  l»l  tubers  weighed 

1  of  nil  were  cut  to  single  eyes,  planted  In  rows;  tliu  n-port  suys 
ron  aro  a  valuable  acquisition  to  fannere  of  Virginia.  Tlie  Ruby 
Icid  408  pounds  for  8  planted,  Auotlier  report :  Victor  ripe  in  OS 
fl  fair  tnbers  for  8  pounds  planted.    Alpha  ripe  in  H5  daya;  yield 
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2  bushels  fiw  (>  rjiiarls  plaiiti'fl :  fnir  IuIxtb.     Ruby  ripo  iu  f:o  tlayji ;  yklil  2  bamfls  f°' 
8  quarts  i>laijT'Ml:  vt-ry  j^ockI  ])nt;':loos.     Ilobnm,  about  same  as  abovrt,  railior  oai^H 
and  tubci-s   btst.  of  all.     Aniiilur  n-norr  :  Victor  jr^'vo  1  busbrl  for  1  quart  V^^^     *^ 

fort]  quart;*  l»la!iUMl.  ^nio-.i  i|;ia!i:.v  ;  otlur  ro])orl.s  ab<mt  same,  say  l(^s.s  liable  to  u'^b 
thau  oibei'H.     Uoaui;*  of  Ib-ln'n.i  HI  |;(!iiinls  for  1  <|uarr.  ^  . 

Wkst  VintiiNi.v.— Ou(']'<';M!ri  siaH'sA'i«-t(>r  ripe  in  DOdaysfrom  plantiujic;  yi«;bl  *^  ..1 
tubers  dry  and  lucaly ;  b.\si  r » rr  .u:r()\vu  hi'v-\  A:]dia  rijie  iu  70  days?,  vuiy  t^arly,  "^ 
flavor  ai)poan-d  laihVr  Mnuiii:.  ]ii':i;;:y  of  lb  '.io?»  i  ipi?  iii  100  days;  nuik grower,  >^^?? 
bearer,  but  not  quitr  e«|nal  lo  tJu-  \'ictor.    Nn  orln-r  r.  portsl'iYuii  tiiisStatconi»otn^^7^ 

Noirni  Cai:<>li.va.— iIiM»o!t  s(j;fi-.-i  tlic  Alpba  ]ii.i!M-d  same  day  as  Harly  Rose,  1^Y\^* 
mucli  uion*  forward,  vigc.uons,  and  ri.r..  (M;iy  17)  ii'.bur^  bjo  as  hen's  ejif^s.  Auot-^V^^' 
All  four  vari<-;  ies  wi-ro  idantrd  1)  days  af:tT  tl:e  IN^so,  but  i  ln-y  eanio  forward  ParlJ_*]J» 
"witli 


on 

Victor  _  .  .  _ 

yield  and  line  flavor  for  tiio  tabic.     Anotlu.:':  IJeauty  of  Hebro?!  planted  Apn' 
bloomed  May  T  ;  ripo  in  LOO  days  from  plant 'u^x;  the  earbrst  of  all ;  yield  r>10  po"CvXiuB 
for 8  pounds  planted;  superior  qualiiy.    Anotlirr  says,  not  a  K'^^^d  koe]»er.  ^ 

SOUTU  Caiioi.ina.— Reports  state  that,  the  Vict«u*  and  Alpha  are  far  ahead  of  E^^*y 
Rose;  cood  and  rieh  ;  v^ry  line  for  tlio  table  ;  larjLce  and  nice.     Another:  Ruby,  vi^5^r- 
ons;  blooms  in  40  tlays,  ami  ripe  in  7')  days  fro!!i  plant  in«x;  yi<dd  prolilir,  yiO  poi*.^^u« 
from  1  quart,  of  si-ed ;  excelhmt,  and  earlier  than  the  Rose.     Anoiber :  Beauty  of  Hol.>  Ton 
the  larj::cst  yield  (»f  all;  ^wkI  as  an>  i«>r  tin'  table;  rijio  in  W  days  from  plant  xng. 
Another:  planted  II  potatoes  April  15:  ^rew  lin«*ly;  yield -l  bnsliels,  tubera  fine  flxt'^='or. 
Victor  planted  February  IJ:  hcalihy  growtli;  blossomed  April  120.  rix)0  in  I0r>  <^^^:J^.l 
yield,  rate  of  it, 000  pounds  prr  uen; — 'ir>0  buslnds.     Secnml  crop  can  be  obtain© <^*  " 
planted  early. 

Georgia. —Report  pays  all  four  varieties  f-ent  jirld  well,  jrive  jjood  satisfaction,  ^*na 
more  of  them  wanted.  "j}«'autyof  Uebron  planted  March  0:  ready  for  table  Ma^y  ^  J 
yield  larger  than  any  olhci.  One  says  Hebron  ri])en«d  iu  50  days.  Alpha  plarij^ 
Febmary  ir»,  duj^  A]u-il  I'k  Ruby  planted  February  !;">,  dusj  May  30.  Beauty  of  f^^' 
bron  planted  March  1 :  poor  yield  and  quality.  One  report  says  non«  of  those  o:^^®^ 
the  Early  Ivose.  Another  rej.orl  dcrlares  tlu^n  j'arlicr  than  the  Rose  and  superio^  ^? 
any  ever  f^owu  here.  Ono  vcprtrt  says  tubers  of  the  Hebron  weighed  5  ounces,  t^^*^ 
very  fine.  - 

Florida. — Tlie  Vieror  ri])(  ns  Iiere  in  C)  to  00  days,  yield  ranging  from  10  tx)  30  \^a 
1  planted..  Victor  I ipens  in  J'.O  to  K'fJ  days,  yield  snipassin^  all  others;  mealy  ^^J?\. 
good,  equal  to  the  Karly  lv«i>;e.  Al]»lia  earlier  than  Vietor;  delicate;  not  so  prol i ^^^^ 
some  rot.  Ruby  about  s:\i:r-  .'i.-.  abuvi'.  nioie  pioiilie,  and  no  rot.  Beauty  of  .HrfL^ 
planted  March  7,  ri]»ens  ,Jel\  !,  yield  nr.st  of  all,  an<l  superiiu-  for  tablts  ilebrong" 
well  and  yi(*lded  aluiii('a^;!ly.     i\(>v('iiit;er  be«r  tiiue  to  plant  potatoes  hen*. 

Mississii»i'i — KejMiris  aii  ib'ir,  A'ic'or.  A1])1jj!,  Ruby,  and  Be:iuty  of  Hebron,  heal 
early,  i>rolifie,  and  wt-ll  sniii-d  to  l!ii^  eliuiaie  and  se.i!,  bnt  Vi<'rnr  iirefenvd.  ^Vnot'i'*-*' '' 
Ruby  the  earliest.  a:id  b«'si  fi^r  table.  ATmrher:  Aljdia  earlier  than  Victor  and  ^**^^^c: 
flavor.  Anttiher:  Iieanty  of  ilebmn  pla;)t»(l  I-'ebrnary  'JiJ,  bloomed  April  i20,  ripo  i  "■'^^  ^ 
days,  yiehl  larijer  tiiMu  any  oth.T:  this  and  others  a  jrreat  aequisiilon,  and  tlianl^^=* 
the  <h»paT'tn;<'nt  for  ihem.  Anoilier:  Tl.e  best  ever  ;xi**>w'n  here;  early,  thrifty,  ^^^*^ 
good  llavor.  Hebrr.i  ;^;i  ,-(^  r,.j  j;i>nni's  ttir  1  }»l.inred;  excel  all  otliei's  h»?ro.  Onercs"''^ 
says  second  planiiniTs 'general i>  fail. 

Loi'isiANA. — Om-  n'pou  from  ibis  Srate  s:iy    tliat  Ruby  is  lust  of  all  in  cxcoUi? 


that  Alpha  is  the  mt?; :  coiifinnon>  i>"a.er ;  IJe.nity  of  Hebfr)Ti  a  \  i<jorous grower;  V"t 
ripe  in  00  days  after  pladiinj;:  yield  about  same  a.^^  Ib^bron. 


-i.t( 


Texas. — Reports  siujw  the  four  vaiieties  s«»nt  out  from  fin?  <le]»arrnjeut  art^  imp*'''^^ 
ments  on  those  connnouly  plani«'d:  Victor,  vi;:'.)ron>.  bloonierl  April  'JO,  ripe  iu  i).")  d*--^''^! 
yield  twice  rs  uMich  as  I^arly  li''>",  ;i.'jl  ponmls  fnr  S  .learts  planted,  mealy  and  ^''^' ^ 
puri>le  skins;  Alplia.  foliaire  m'-r.'  deiieaie.  yield   11;>  f)oa!v.ts  for  7  (ptail^s  plaii^  '^ 
mealy  and  tim*  tlavor:  l*itby.  ]>lante(i  iV-briiary  11,  dnj^^  on  ?,ray  'J,  yield  'J4  pouufl'**  _. 
2  ])ounds  planted,  smooth  tJiin  sI«iM,  besi  of  the.  thr.-e;  Beauty  of  Hebron,  prow    ^    '?" 
orously,  bloomed  in  oO  days,  ami  ripened  iu  00  days  from  plant in;^,  yhdd  400  poti  ^-'«' 
from  y  <piaris  scimI,  mealy  and  tin:.*  for  tin*  tal»le,  abonr  'M  for  one.       *  . 

Kenti-cky. — t)ner»'port:  All  the  p<itatoes  s<'ut  out   hero  b;^   the  department  e^^^' 
our  common  varieties  irroun  Iier";  Bfinly  of  Hebron,  plrnned  in  Mari-b  \l  pounds**   "^ 
July  dn«fOO])ound;:  very  line  ^  .ibev:-:.     Another:  .'.o  pounds  fnun  1  planted:  Vietor.  ent'*^ 
lar«re  yiehl,  mealy,  tine  Ihuov.     /, notbi-r:  *.i  b::slie:*i  from  x>  ipmiiN:  Alpha,  lit  lor  ta-^-"' 
in  00  days,  yiebl  1  bushel  from  *j  tjnairs:  iiuby.  rei)orjs  about  same  as  Alpha.    O"*^ 
report  says  Victor  ripened  in  I'JO  ilays.  yield  V.'i  I  ]»onndsft>r  IC  pounds  planted  :  Al)-^^* 
ripened  in  same  tin:e,  yield  4u!)  ]>ounds,  ^^upe^ior  to  all  uLboi*8;  Uuby  ripeiM  iu  sas^^ 
time,  yiebl  10';  |;(>u"'l-> :  Htn-'it)  of  Ib'.bron  ^ i]»ei.**ii  in  110  days  ftniall  yield,  167  ponn^ 
ftOt  no  good  as  tUr  oLi4rrB. 
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SSSEE. — ^Tlio  Victor  is  tljo  finest  potato  for  tlie  tiiblo  ever  grown  ln;ro,  yield 
e  but  early.  Auotlicr:  Yield  IjOO  pounds  for  G  i)Ounds  iilanlcd,  good  for  labia, 
ated  J'ebmary  15,  blos.some<l  May  15,  dug  Jniio  27;  Alpha,  dales  Painn  m 
rield  140  poniids  fur  :<  i\>undHj  very  line  fpiality;  Kui>y,  dates  c*  above,  and 
x'tter  than  either:  Ikaiity  ot  Hebron,  ])lanted'  March'  10,  blf»s8omed  May  2, 
f»ii,  yi<."ld  *^iC,  ponn<U  for  3  pounds,  earliest  and  best  of  all  for  the  table.  These 
have  increased  the  polato  crop  in  the  Stale  very  largely  j  the  llebrons  gcncr- 
•a^sing  :;ll  olliors  in  yirhling,  (p:alii\v,  and  earliness. 

;iii. — Victor  planted  March  18,  ripe  in  80  days,  yield  85  pounds  for  1  pound 
best  of  all  for  tabh^;  Aljdia.  earliest  of  all,  yield  2;>  for  1;  Ruby,  planted 
\j  dn«j  in  DO  days,  yifld  37S  pounds  for  lU  imumU  planted;  Beauty  of  Hebron, 
tfaicTi  1^,  bloonu.'d  May  0,  dng  in  74  days,  yield  'MO  pounds  from  G  pounda 
good  ami  solid.  Another :  300  pounds  from  5  pounds  planted.  Thanks  to  the 
jnt  for  tlieso  superior  potatoes.  Another:  Yield  3  bushels  for3  quarls  planted, 
arlirr  than  the  IJose,  superior  in  quality.  Another:  Planted  2  quarts  April  1, 
8,  dug  70  i)onn'ls  fine  hirgo  tubers.  Another:  Planted  in  sandy  loam,  cut  to 
88  1  gallon,  and  dug  G  bushels  lino  largo  jiotatoes,  being  25G  for  ono  planted. 
Ifo.  (>,  planted  April  10.  ripf  in  Do  days,  from  3  quarts  150  pounds  of  smooth  good 
atocs ;  one  ;e]Jort  says  the  Hebron  beats  the  Rose  and  Peerless. 
-Victor,  bloomed  in  30  days  from  planting;  ripe,  120  days;  yield,  1()0  jwunds 
mds  planting,  and  most  excellent  quality.  Ruby,  somewhat  earlier:  yield 
t  gotxl  eating.  Deaiiry  of  Hebron,  ripe  in  120  days;  yield,  275  pounasYorS 
lanted:  large.>t  and  best  ever  seen  here,  and  they  cook  nicely.  Alpha,  planted 
,  fit  for  table  early  in  June;  3  weeks  eariier  than  Early  Rose;  dry  and  mealy. 
Victor,  notsoijarly  as  Al]»ha ;  is  mottled  purple  and  white;  eyes  rather  sunken; 
irge,  re:<eniblii^g  Peach  IJlows.,  but  ol*  sup<.iior  llavor;  strong  grower ;  yield 
il)ha.  t'arlierthan  above :  white,  resembling  Early  Rose;  but  somewhat  earlier; 
Vi  puiikm;  c(H»ks  well,  keeps  well,  good  llavor,  and  mealy;  moderate  bearer, 
f  Hebron,  earlier  than  tho  others,  light  yield,  white,  resembles  Early  Rose, 
flavor,  ci.'oks  nicely. 

IS. — Ono  report  on  the  four  vaneties  states:  Beauty  of  Hebron  planted  April 
icd  ii;  .rune,  dug  AuLiust  20:  .yield.  3'.)0  ]>ounds  for  8  pounds  planted;  tubers 
I  good  llavor.  Victor,  planted  April  17,  dug  August  2i»:  yield,  390  pounds  forB 
lante!;  excellent  lor  th-Wable.  Alpha,  planted  April  17,  dug  July  24;  yield, 
t ;  go.>(l  for  early  cro]) ;  delicate  llavor.  Clarke'sNos.  5  .and  <»,  ])oor  yield;  hardly 
rth;  r  tnal.  Another  report:  Ilehron,  planted  April  27,  dug  Augu.st  21>;  rotted 
•hi.  21i.'  j)t>un(ls  iVom  5  quarts;  (piality  good  as  Early  Rose.  Anothtjr:  Hebron, 
Marcli  23,  ripe  July  10;  yiehl,  large;  quality  better  than  Early  Rose, 
arlicr  t'nan  llebi-on.  but  yiehls  less.  Victor,  planted  A])ril  2,  bloomed  June  2; 
growl  ii ;  ri])o  in  100  (htys;  yield.  .52^  pounds  for  (I  ]»ounds  ])lanted  ;  excellent 
Clarke's  Xcs.  5  and  G  not  rei)0Hed  in  detail ;  K{iy^*  one  resembles  £arly  Rose, 
»od;  the  other  j^ivos  small  yield. 

;a. — Planted  Vicior  Mareh  23 ;  ri])e  in  G5  days ;  yield,  422  pounds  for  S  quarts 
tubers  bliiiv;h  color,  good  and  mealy.  Alidia,  planted  March  2tJ;  ripe  in  GO 
bers  P!::all  aiul  white;  yield,  71  pound^roni  3  quarts  planted;  delicate  and 
Icauty  of  Ilel)ri.n.  ]»lanted  March  :*,  2  (piail:-. ;  ripe  in  GO  days;  yield,  H^]  pounds 
ecd  ]>la!:teil ;  ]«ink  color,  large,  and  very  good.  Ono  report  says  they  are  not 
,and  that  they  have  better. 

1A>'. — I'lantrd  Ui-anty  of  Hebron  in  April;  blossomed  in  May;  ripe  in  75 
ig  1*^0  i)OU!nls  Irom  C  i)0und8  plauied;  quality  good.  No  others  reported  from 
e. 

—One  report :  The  Beauty  of  Hebron  i.4  a  good  potato,  drj'  and  mealy ;  earlier 
Early  Rose. 

SOT.x. — Alphn.  ri})e  in  -S'l  davs  from  ]#lanting;  small  yield,  but  quality  excel- 
roltcf! ;  e:i: lie  than  lb  bron.  15ea;;ty  of  Hebron  ripe  in  90  days;  yield  large 
xr^,d  quality.  ATiother  r(»port:  Hebron  gave  130  pounds  for  G  pounds  planted; 
looth.and  li:*!id:'- ;ne.  Clari.e's  No.  G,  planted  April  15;  ripe  in  90  days;  yield, 
Is  from  G -pouu'Is  planted;  good  flavor,  but  does  not  cook  drj'.  One  report: 
,ke  l>est  of  .ill. 

u*?. — Reports  rieauty  of  Hebron  planted  April  2G;  bloomed  Jime  10:  rip6 
14;  yiehl,  .'il*^poun<ls  for  t*  x^^^^^i^'^^  ]>lanted;  tubers  large,  mealy,  good;  earlier 
ertban  »'ar!y  Jlose  ;  does  well  on  v.et  and  dry  land.  Ruby,  planted  in  March, 
olinge,  no  blo');n,  ripe  Aiignst  1 :  very  dry,  good,  and  better  than  Early  Rose. 
:  Hebron,  pirinteil  April  lU;  dug  .July  21;  yield,  GO  for  1 ;  tubers  white  as  snow, 
nc  flavor.  Victor,  ]»lanted  April  10;  dug  August  14;  largo  yield;  finest  tubers 
i:  cor.ld  not  be  btjiter. 

CSAS. — Rei^orts  U|»t»n  the  four  varieties,  much  the  same  from  this  State  as  from 
k  One  repoit :  l»eanty  (»f  Hebron,  plantetl  March  1:  bloomed  May  1;  yield, 
ods  for  1  pouml  planted.  Victor  ri(>ened  in  70  days;  yield,  ir»0  pounds  for  l 
ilmted:  splendid  tul>ers.     Other  reports  with  the  above  YAtieuM  repteiesl 
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them  ripening  in  from  115  to  136  days,  and  giving  yield  of  10  to  100  fold  for  the  < 
tity  planted.    One  report:  Hebron  ripened  in  120  days ;  yield,  250  ponnds  for  6  q 
planted ;  qnality,  earliness,  and  yield  eqnal  to  best  Early  Rose,  and  liner  shape. 
Alpha  and  Rnby  are  reported  as  early,  excellent  quality,  but  generally  givi 
lignter  yield  and  more  delicate  growers. 

California. — ^Victor  planted  in  February,  bloomed  early,  ripe  in  100  days; 
moderate;  very  good  for  the  table;  tubers  large.  Alpha,  early;  yield  light;  i 
BmaU  but  good  quality.  Ruby,  early ;  yield  large ;  good  size,  and  fine  for  the  1 
some  rot.  Beauty  of  Hebron  rank  grower ;  ripe  in  100  days ;  tubers  large,  en 
and  healthy ;  yield,  moderate ;  quality  fair;  not  so  dry  as  some. 

Oregon. — Victor  planted  April  13,  bloomed  Juno  15,  dug  August  1;  yioh 
pounds  for  2  quarts  planted ;  quality  good.  Alpha,  planted  May  7,  grew  a  short 
then  blighted,  dried  up.  Beauty  of  Hebron,  planted  April  13,  blooms  freely;  du^ 
29 ;  yield  rate  of  200  bushels  per  acre ;  mealy  and  solid  for  the  table.  Another 
These  potatoes  are  a  great  acquisition  from  the  department,  'and  should  bo  distri 
throughout  the  whole  country. 

Colorado. — Beauty  of  Hebron,  in  Ouray  County,  planted  May  30  On  western 
of  Engineer  Mountain,  7,500  feet  above  the  sea-level;  frost  September  10;  yieli 
4  qua%  193  pounds ;  white,  mealy,  and  most  delicious  tubers. 

jDakota.— Clay  County  reports  the  Beauty  of  Hebron  the  earliest  and  best  ] 
in  that  Territory,  surpassing  the  Early  Rose. 

Wyominq. — ^Laramie  County  reports  Ruby,  4  quarts  planted,  dug  220  pounds 
lent  tubers.     Hebron  about  the  same  as  Ruby  only  white  and  more  dry. 

From  this  testimony  it  is  clear  that  the  yield  of  this  tuber  has  been  great 
creased  in  nearly  every  State  by  the  introduction  of  these  six  new  varieties. 

BUCKWHEAT. 

Illinois. — Reports  show  very  little  buckwheat  sown  in  this  State.    One 
Bays  2  quarts  sown  July  3  yielded  5  bushels  good,  plump  grain.   Tliis  grain  {Poly 
agopyum)  was  originally  called  beechwheat&om  the  resemblance  (3-cornered)  to" 
nuts. 

Vermont. — In  this  State  the  Silver-hull  buckwheat  is  reported  as  giving 
growth  of  straw  but  little  grain. 

Omo. — Only  one  return  received  from  this  State,  and  it  says  that  the  Silv< 
buckwheat  does  well  here. 

Michigan. — One  report  from  this  State  says  the  Silver-hulled  buckwheat  su 
well ;  from  2  quarts  of  seed  4  bushels  of  good  grain  was  obtained. 

Wisconsin. — Reports  show  that  both  the  silver-hull  and  Tartarian  varieties 
well  of  good  grain  in  this  State. 

Iowa. — ^The  Silver-hull  buckwheat  is  reported  as  giving  good  yield  among  c 
mentors  here. 

Kansas.— ^ilver-huU  buckwheat  is  reported  as  doing  admirably  well  here ; 
largely  and  stands  the  drought  betteMhan  other  varieties ;  24  bushels  the  acre  o 
weighing  52  pounds  the  measured  busuel  is  reported. 

Pennsylvania. — In  this  State  Silver-hull  buckwheat  is  reported  as  succeeding 
productive,  and  very  desirable. 

COTTON. 

f 

Louisiana. — Of  the  several  varieties  of  cotton  seed,  distributed  by  the  Depai 
of  Agriculture  to  this  and  other  States,  reports  from  here  state  that  the  ^IcC 
Mammoth  is  the  most  prolific  and  gives  the  finest  quality  of  staple  of  any  plai 
this  vicinity. 

Mississippi. — One  report,  on  the  results  with  the  Mammoth  Prolific,  elates 
was  planted  on  clay  soil,  May  1,  4  quarts  seed — and  nearly  all  geniiinated,  gre^ 
.  stood  up  well,  living  80  pounds  seed-cotton  and  25  pounds  lint  for  the  seed  sow 
staple  longer  than  common,  of  a  rich,  cream  color,  and  easily  picked ;  it  is  iu 
spects  a  good,  superior  variety. 

TEXAS.~One  party  reports  that  Myer's  seed,  received  from  the  department, 
ferrcd  for  it«  large  bolls  and  for  standing  up  well.  Another  reports  that  the  Mai 
Prolific,  from  the  department,  is  the  best  for  Texas.  Another  reports  that  the 
moth  Prolific,  planted  April  26,  on  black  land — ^700  square  yards— gave  1)30  poi 
seed-cotton,  of  good  quality,  CO  bolls  weighing  1  poimd;  this  is  reported  here  1 
the  largest  yielil  of  any  of  the  five  varieties  sent  from  the  dei)artment, 

AMBER  SORGHIBI. 

Missouri. — McDcrtdld  County:  Reports  that  of  the  Amber  Sorghum  seed  a 
portion  only  germinated — the  stalks  grew  small,  but  made  double^  the  quai 
sirap  of  other  varieties. 
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TtSAS.—Cokman  Countif:  Oiio  report  says  tho  Minnesota  Amber  Sorglinm,  from  the 

^©partment,  i»rovecl  a  good  success — tho  stalks  being  smaller  than  others — ^raakes 

^Wffer  simp  and  yields  larger  percentage  of  sngar ;  says  one  pint  of  air-slacked  lime 

P<tit  into  one  gallon  of  raw  juice  an'd  stirred  into  40  gallons,  as  it  begins  to  thicken,  will 

c««e  it  to  granulate. 

Kanbas.— yl/Zen  County:  One  rei)ort:  Obtained  47  gallons  per  acre;  very  fine  quality. 

Florida. — Orange  County:  Reports  that  it  grows  10  feet  high  and  gives  largo  yield 
^>C  fine  simp. 

Mississippi.  ^Attala  County :  Reports  the  seed  from  the  department  planted  in  April : 
**^wm£actiu^  in  August,  and  gave  about  25  gallons  of  sirup  from  quantity  of  seeu 
planted  sent  from  the  department,  and  of  excellent  quality'. 

Imxois. —  }yill  County:  Reports,  from  18  square  rods  of  land,  he  got  15^  gallons  of 
©ood  Biiap,  weighing  12  pounds  per  gallon. 

SUGAR  BEETS. 

^.Maint. — Cumberland  Counly:  Reports  from  here  show  that  from  tho  Sugar-Bcet  seed, 
^wibuted  frcmi  the  department,  the  farmers  succeed  in  growing  them,  and  get  $4 
P?r  ton  for  them  at  the  nearest  depot ;  but  state  that  it  does  not  pay  for  raising.  The 
yj^eld  of  sugar,  by  tho  operations  at  the  factory,  is  13|  pounds  for  100  pounds  of  beets. 
^^'oo  County:  Reports  17  to  20  tons  of  beets  obtained,  from  an  acre.  K7iox  County:  Ke^ 
P®rt8that  one  party  got  20  tons  per  acre,  planted  May  20,  on  gravelly  loam,  and  gath- 
^'^l last  of  October,  at  a  cost  of  seven  cents  per  bushel.  Lincoln  County :  SiH;d  received 
•'^^i  planted,  did  well,  and  is  a  good  acquisition.  Franklin  County:  Ro])orts  them  a 
i*Jjiitablo  crop  for  stock. 

-^^zw  HAMPi?iiiiiE. — lioclingham  County:  One  party  reports  the  sugar  beets,  planted 
^^y  !•>,  yielded  ID  J  tens  per  acre.  Another  report.s*200  pounds  from  ten  square  feet  of 
"Pjljand  an  indi.si)ensable  feed  for  stock.    Another  report :  They  are  superior  to  all 

^.^EW  Jersey. — Cumberland  County:  Reports  that  they  are  prolific  and  suited  to  the 
***Xiiato  and  soil.  Monmouth  County:  Reports  400  bushels  i»er  acre,  and  a  superior 
'^'fcxioty. 

FRUITS,  AND  FOREST-TREE  SEEDS  AXD  SIIRUBS. 

^AXSAS. — I'rom  Ellis  County  report  says  the  Iruit  and  forest  tree  scions  and  seeds 
*^*it  from  the  department  are  doing  well ;  tho  locust  was  planted  and  is  wc^ll  up  and 
^*^wing.    Jiice  County  reports  tho  cranbeny-idants  sent  as  successful. 

^'EBrw\<?KA. — From  Kearney  and  Pollc  Counties  reports  say  tho  evergreens,  larch,  &c., 

^«  ^wiug  rapidly,  but  that  the  ailantus  winter-killed.     Hall  County  reports  the 

^'teBian  apple-scions  were  grafted  on   good  stock  and   nearly  all  grew  well ;  some 

^them  made  2  to  3  feet  growth  in  the  season.     Also  the  berry-bushes,  of  every  kind 

^*tiibuted  here  by  the  department  have  done  well,  and  are  regarded  as  valuable. 

MiCHiGAX. — Report  from  Emmett  County  statt'S  that  the  cherries,  ix'acbes,  and  plums 
^ivi'd  from  the  department  are  doing  well,  antlicippear  lo  b«^  adapted  to  the  locality. 

Ohio, — Uardin  County  rui^oris  that  the  grapes^  pensiinmons,  and  straw benies  from 
^department  have  done  well  and  are  thriving. 

Iowa, — Jaapvr  C'oHw^/ reports  that  the  tifiy-two  apple-scions  of  Russian  varieties  were 
*ll8nccessful  andi)romise  valuable  results,*and  that  tin*  grape-cuttings  are  alive  and 
good. 

MisXESOTA. — From  this  State  reports  represent  the  ap])h'-seions  sent  from  the  de- 
partment as  beiug  very  generally  successful  and  valuable.  • 

AfiKANSAS. — Only  one  report  from  this  State  ;  says  that  fourteen  of  the  Russian  ap- 
plw>cions  are  alive  and  doing  well ;  a  few  of  them  have  already  frniled,  and  give  veiy 
gwd  apples. 

TOBACCO. 

The  department  has  distributed  seeds  of  live  varieties  of  tobacco,  vi/.  Yellow  Orinoco, 
Silky  Prior,  Broad-Leaf  Orinoco,  White  Burley,  and  Vuelta  de  Al)aJ<)(a  lljjvaua  variety 
ofieied).  Not  many  reports  of  results  have  been  received,  but  those  whiih  have  come 
to  hand  indicate  that  these  varieties  of  seed  have  generally  done  well. 

Alabama. — From  this  State  one  report  says  tho  seed  did  very  well  and  is  useful ;  an- 
other savs  the  White  Savannah  was  a  failure  for  want  ot*  iirox)er  planting  and  care  of 
•eed-bed. 

Arkaxsas. — One  report  from  here  says  the  Orinoco  is  good  and  resists  the  worm ; 
the  Silky  Prior  is  also  good.  Another:  All  the  varieties  succeed  excei)t  the  White,  which 
"grow8  too  rapidly.''    Another:  Orinoco  did  far  berter  than  the  White  or  Silky  Prior. 

Oeorgia. — OneWport:  Seed  came  too  late  to  plant  this  season;  will  try  it  next 
^nj?.    Another :  Gave  tobacco-seed  to  freedmen  and  they  made  good  crops. 

Iowa.— fieporta  that  the  Connecticut  seed-leaf  does  well  hero,  out  that  the  White 
BtfHey  and  Havana  do  not. 


Kentucky. — ^Wliito  Burioy,  larpjo  plants,  siiponor  quality,  docs  l)cttcr  and  is  uc»^*«» 
Buitcd  to  this  climate  than  Llavana  <ir  Orinoco.  , 

Missouri. — Orinoco  grew  linoly,  Imt  did  not  mat^lIl^  w«dl;  while  Hiiccccdcd  ***^w 
bettor.  Another:  Orinoco  and  White,  both  made  a  f:ond  fr<»p  and  yiirM  well,  br."t  ^^^ 
Wliito  generally  best.  Another:  Silky  Prior,  Orino<:(),  Havana,  and  IJroad-Leaf,  ^'W'^ire 
planted;  the  lii-st  three  named  doing  bent,  ami  nu>st  Kuitablu  to  this  locality.  '  ,   , 

Ohio. — Ouly  one  n^])ort.     Ver>-  tew  of  the  seeds  sprouted,  and  got  bnt  few  pli**^**' 
they  were  good  ;  no  name  of  vari«*ry  given.  , 

North  Carolina. — White  liiuiey  does  better  than  any  other  grown — makes  IJ^"^^^" 
loaves  two  feet  long  and  lino  wrappers.    Another:  the  Heed  fnnn  depaitnient  vcry^    m^i-nc. 

Another:  Orinoco  planted  May  I,  cut  last  of  Angnst,  iua«le  <JUO  pounds  ]>er  acre <:^ou- 

sidercd  a  valuable  acqnisitiou  here.  ^— .  .. 

South  Carolina. — One  r<»pori  says  the  dark  seed  was  Mtcccssful,  the  white  afc-  :*  ail- 
nre;  thinks  the  soil  misnitable.  . 

Tennesskk. — One  repovt,  without  naming  varii.ty,  thinks  it  a  superior  li^-*pti. 
Another:  White,  Silky  Prior,  and  Orinoco  Ihoad-leaf ;  the  llrst  two  very  line,  d-"*  "*-'^*^fi 
np  beantifully ;  the  last  not  so  good. 

Texas. — Connecticut  Leaf  camt^ip  well  and  yielded  largely;  Wliite  Bnrley  a 
as  well;  coast  tobacco  tnmed  out  poorly.  Another:  ]>lanted  and  came  np,  tume< 
badly  by  i-eason  of  drought.  One  report  from  Lavaca  County  says  the  tobacco  se- 
Havann  and  Oronoco — received  from  thedeivirtmentan;  v«'r>'good,  early,  and  jnF 
kinds  for  this  section  ;  Havana  is  the  earliest,  but  Oronoco  iias  th<^  largest  leavowi- 

M1S8ISSIPPI. — From  Mai-shall  County  tho  report  states  the  Omnoco  did  well,  tmrt  m<iia 
very  good ;  also  that  the  White  succeeded,  liut  was  nioro  ir.jurtd  by  insects  "t-  ''W 
others. 

TEA  PLANTS  AND  SEEDS. 

This  department  distributed  both  ten  plants  and  seeds  to  diflen-nt  States,  an <l  ."J* 
ports  therelrom  show  genenil  snccesses  with  the  plants;  but  h'ss  with  the  seed,  ^fvl*^^" 
frequently  failed  to  gi-rminate. 

Maryi^nd. — lialtimorr  Coujttjf :  The  tea-]«lai!t3  received  hero  are  reportwl  as  dc^*^^ 
well. 

North  Carolina. — Polk  Coutiti/ :  The  tea-plants  were  receive   ;  those  set  out  in  tu^ 
"thermal  belt"  are  all  doing  well;  bnt  those  set  out  iicnrtiic  honse  nearly  all  perlsJ'^* 
in  cons<'(ptt;nce  of  dry  weather.  ' 

South  Carolina. —  rnimi  (Mtnitif :  The  tea-plants  *:uceeeded  well,  and  we  are  drf»*^ 
tii<7  tea  of  home  productinn.  J)arlknijton  Connti/  reports  tJ»e  )»lants  growing,  bnt  ^*\Zm 
vtTy  nourishing  on  account  of  dry  wratlier — lu)t  wi^athcr  blights  them.  Snmi^"^ 
Couniy :  The  plants  are  .ilive,  but  suH'cr  from  droijf;ljt. 

Georgia. — llvndmon  County:  Tea-."'.<'cd  irciived  an'I  planted,  bnt  did  not  germi-^^ 
nate. 

Alabama. — Lopnn  Co»w/.v.*  lIi;]K>rts  from  this  rounty  siate  that  the  tea-plants  WOT* 
receive«l  from  the  tli-partuient  nnd  tuw  i\]i\o  jiud  tlirii'iy. 

Floiiida. — Sututn'  (.'ountif :  K^jJuiitJ  i>;:mi*:'  n'c»-iv«'d  nucl  growing  well. 

MississiiTJ. — Lnfatiftfe  (  ottin'.i :  To;i-i>!;in1s  ri-cfMvctl.  jui:  alive  and  tliriving. 

Texas. — Xdrn>;dorht-i  ('tnuit'i :  lirpojts  ilv  te:i-pb!i:;:-i  rcreivt'd  a:*  doing  well  there. 
Milan  Coujitif :  'J''.'n-s5M'd  received  and  i>!jniti'<l.  b:it  vny  little  of  it  came  up.  ^linmeti 
Cutififjf :  Sci'd  receivnl,  portion  oT  if  gi  rnuna(«Ml.  but  thf  > on ng  plants  soon  died  from 
hot,  dry  wcatlicr;  similur  results  re])ortrd  iVoiu  ii'anJiinninn  (',tnuty. 

Lorit^iANA. —  finniltioii  /VnvWi  :  lii';u;rrs  the  t»'a-plants  rrc<-iv«'dand  gi'owing finely; 
will  KU(^cee<l  wi'll  horr..  jin«l  are  rjitilled  lugemral  cultivation  in  this  section. 


Dior^r  equally  as  wtll  as  \\\r  jjrivct  or  th«^  t-uii-ant  bush.  1 

The  lci'::on  iciufht,  :iinioM  univrsally.  by  the  rcpoits  of  these  exjieriments,  eoixesp 
with  what  w<'.  hjjrn  I'rom  ollu-r  intt-Iiigi  at  sunr«*<"S  in  regjird  to  the  noeds  of  the  ^^c*- 
plant,  in  ordfr  to  sicinf  luxuriant  gr.v.tb,  namrly,  ;>'<7»'// (*/wioi'A/?i  re  seems  necessary, 
by  iiTigation  or  oth<.'^^\  ise:  caie  bt'-ing  taUt'n,  at  tho  same  time,  to  avoid  wet,  soggy 
land,  and  to  provide  shade  from  hot  snn-rays,  nntil  the  plant  is  largo  enough  to  protect 


oiTcspouds 
tea- 


its  roots. 
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appropriation  ibr  tlio  piiblicatiou  of  the  amiual  report  of  this 
eiit  oould  be  made  available  on  the  1st  of  January  of  each  year 

be  possible  to  print  and  distribute  the  report  of  the  preceding 
ore  the  adjournment  of  the  regidar  session  of  Congress;  but  as 
'oi)riation  is  not  now  avaihible  until  the  beginning  of  the  new 
ar  (July  I,  1870.)  the  annual  report  for  1878  cannot  be  printed 
bt  time,  and  will  be  distributed  by  members  of  Congress  during 
leediug  session,  in  the  winter  of  1870-'805  l^ence  it  is  possible, 
etimes  desirable,  to  include  in  the  report  of  the  previous  year 
:  done  in  tlie  sjuing  of  the  year  following.  In  this  report  of  1878, 
[,  much  im])ortant  work  of  the  Chemical  Division,  undei*  the  able 
lest  direction  of  the  chemist,  Prof.  Peteb  Collier,  has  been 
ished  during  the  year  1879 ;  and  the  same  statement  will  apply 
rticle  on  '^  Diseases  of  Domesticated  Animals,"  carefully  com- 

Mr.  W.  J.  (V)wr]N"G  from  the  rei^orts  of  experts  employed  as 
rs. 
ork  of  tlie  dei)artment  has  been  brought  down  to  the  latest  day 

in  these  cases,  because  the  matters  under  examination  were 
^  interesting  an<l  important  to  the  country  at  large ;  and  all  the 
ion  that  could  be  contributed  to  the  subjects  treated  was  ear- 
esired  and  sought  for  by  very  many  correspondents. 

sul>j« ct  of  much  regiet  tliat  the  Chemical  Division  is  so  limited 
icieiit  means,  as  well  as  for  the  want  of  a  proper  laboratory,  that 
>rk,  particularly  analyses  of  various  mineral  deposits  referred  by 
s  oi'  Congress  and  agricultural  and  scientific  associations,  coxild 
.ccompii^hed ;  but  an  examination  of  what  has  been  done  will 
ny  our  familiar  with  the  faciliti(*s  aiiorded  that  there  lias  been  no 

the  si»av  e,  time,  or  means  at  om'  disposal.  Among  the  minerals 
'e  been  analyzed  niv.  specimens  from  nearly  everj' section ^f  the 

many  giving  evidence  of  the  existence  of  valuable  mineral  depos- 
1  w  arrant  a  Uiore  Miorougli  examitiation.  It  has  been  the  desireof 
irtnu'iU  to  assist,  so  far  as  it  could  be  done  without  interference 
giilar  vrovk,  in  tin;  development  of  all  the  mineral  resources  of  the 
,inch;iling  tiie  v;rrsof  all  metalis  as  well  {is  the  minerals  of  value 
fertilizers. 

led  resiilts  oI"  iiiuse  examinations  have  been  omitted,  a.s  the  re- 
the  law  makin'^  the  ap[)ropriation  to  print,  is  confined  to  a  lim- 
aber  of  pages. 

Kxri:Ki>rr.NTS  in  suGArt-MAKixa. 

It 
ig  j.lie  ]»ast  year  experimeiits  have  been  made  in  the  manufacture 
p  from  v!Miu-stalks  and  sorghum,  and  the  interest  manifested  in 
Its  lias  iK^en  shown  l)y  the  examination  of  the  sugars  produced 
r  Lanfheds  of  s])ectators,  and  by  letters  re(x4^ed  from  every 
the  country  showing  anxiety  for  iiiionnation  concerning  the 
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matter,  avS  also  by  a  pretty  geneml  discussion  of  the  subject  by  the  n.e'WS- 
paper  press  of  the  country.    In  view  of  the  magnitude  of  the  interests 
involved,  and  the  possibility  that  in  the  place  of  an  annual  importa^on 
amounting  to  from  $80,000,000  to  $100,000,000,  we  may  within  »  te^ 
years  not  only  produce  sufficient  sugar  for  our  own  wants,  but  beoomo 
one  of  the  sngar-(*xport:ng  countries  of  the  world,  it  is  therefore  not  S"ur- 
prising  that  Ihis  feature  of  our  work  the  past  year  should  have  parfci^^ly 
overshadowed  the  remainder.    While  eveiytliing  has  been  done    t^p^^ 
would  seem  possible  under  the  circumstances  to  obtain  accurate  resixlte 
of  this  important  investigation,  yet  with  very  imperfect  apparatus  imd 
inferior  material  the  e±periments  must  be  aclmowledged  to  be  as   y^^ 
incomplete.  , 

Many  pra<5tical  questions  will  at  once  suggest  themselves  to  whiclx  »^^^ 
experiments  of  the  Chemical  Division  afford  no  precise  answer,  and  '^^ 
must  wait,  with  the  hope  that  during  another  season  we  may  obtain  ff^^^ 
full  and  satisfactory  replies  to  most  of  these  undetermined  question 
among  whicli  may  be  mentioned  the  following :  . 

1st.  WTiat  variety  of  com  or  sorghum  will  give  the  most  sugar  to  *^^ 
acre  ?      , 

2(1.  What  time  of  cutting  gives  the  best  results  t  ^ 

3d.  What  soil  and  mode  of  culture  is  best  adapted  to  the  product^^ 
of  sugar  f  . 

4th.  What  meteorological  conditions  affect  favorably  or  unfiivor^*^^^ 
the  growth  of  com,  sorghum,  or  allied  i)lants,  for  purposes  of  snj  ^  ' 
makmg  ? 

These^  with  other  like  (juestions,  it  ishoi)edmay  bei)artiallyansw( 
the  commg  season,  and  that  satisfactory  progress  may  be  made  to"^ 
the  attainment  of  the  object  in  view,  namely,  the  production  of  euro' 
sugar. 

That  it  is  quite  possible  that  with  certain  varieties  of  corn  cultivated- 
some  locfilities  sugar  may  be  made  with  ease  by  care  and  skill  with 
ordinary  process  of  exi^ressing  the  juice  and  reducing  the  same,  witb'' 
the  use  of  chemicals,  is  apparent  from  several  letters  received  upon 
subject.    It  is  not  necessary  to  cite  more  than  two  or  three  instanc-  • 
Mr.  B.  F.  Taylor,  of  Viiitoria,  Knox  County,  Illinois,  forwarded  to  i 
department  a  sample  of  simp,  which,  when  received,  was  found  to 
more^lian  half  crv^stallized,  and  in  reply  to  an  inquiry  as  to  the  dota^^ 
of  the  manufacture  of  the  sirup,  sent  the  following  letter. 

It  will  be  observed  that  he  entirely  dispensed  with  chemicals,  and 
many  details  differed  Irom  the  method  i)ursued  in  the  exi)eriments 
at  this  department,  which  fact  adds  interest  and  encouragement  to 
subject  under  investigation.    The  letter  refeiTcd  to  is  as  follows : 

Dear  Sir:  Yoiir  favor  of  April  29tli  is  before  me,  and  i;i  r('i)ly  to  your  qucstio: 
would  say : 

Ist.  Ground  was  a  rich  ])rairio  loam;  Las  been  twenty  years  under  cnllivatioii. 
rotation  was  coi-n,  oats,  wheat,  barley,  timothy,  and  clovey.  No  manure  for  ten 
For  the  last  four  years  it  has  been  in  timothy  and  cut  for  Bee<l. 

2d.  lYench  ])lowedH  inches  deep;  seed  planted  by  hand,  3^  feet  by  20  inches, 
seed  to  the  hill.  This  cane  has  never  suckered  with  me.  J^hiut^id  Juno  10th;  pic 
three  tinu's  with  two-horse  cultivator.     Hoed  twice  while  small. 

'M\.  Cut  from  ir)th  to  20th  of  September ;  seed  had  been  ripe  for  some  lime. 
Btalks  lay  in  a  large  pile  in  mill-yard  nearly  a  month — fully  three  weeks.  Stalks 
cut  showed  a  li;Tiit  golden  color. 

4th.  Used  a  three,-roller  iron  mill  and  two-horse  power.  As  to  the  per  cent,  of  lni*     * 
I  cannot  say,  as  we  have  no  means  of  weighing  either.    I  had  half  an  acre  of 
and  had  115  gallonuof  such  sirup  as  I  sent  you.    Five  stalks  were  stripped  andto^j-* 
to  the  second  joint  while  standing  in  the  field,  and  they  were  cut  and  hauled  imme 
ately.    The  juice,  after  crushing,' was  run  into  a  vat,  and  from  there  pumped  intu^" 
heater  and  brought  almost  to  the  boiling  point,  keeping  it  skimmed  the  while,     '  ^^' 
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"Wtmld  give  off  no  more  thick,  green  scum,  it  was  niu  into  the  evaporator  proper, 
liich  consisted  of  cast-iron  pans  on  rollers.    The  pans  were  8  foet  long,  "2^  feet  wide, 


6  inches  deep.    They  were  kept  boiling  and  skimmed  constantly  until  no  more 
n  would  rise.    To  prevent  burning,  it  should  be  rci)eatodly  stirred  with  a  broad 
^ooden  ladle.     No  lime  or  chemicals  were  used.    The  degree  to  which  the  sirup  is 
"boiled  is  determined  by  no  iixed  rules.     One  man  who  has  had  years  of  experience 
~  the  work,  and  can" tell  when  to  run  oil'  by  taking  it  up  on  his  ladle  and  then  nin- 

:  it  back  into  the  pau.    As  soon  as  done  the  pan  is  rolled  oil'  the  lire  and  the  sirup 
•  taken  out  and  put  into  a  cooler  pan,  and  then  run  back  and  refilled.    One  heater 
iwill  keep  four  nuch  pans  running. 

Some  say,  boil  it  down  thick  so  the  sirup  will  keep ;  others  say,  do  not  make  it  so 
tliick  as  I  did  last  year,  for  we  could  not  get  it  out  of  the  barrel.  Mine  was  boiled 
cicrwTi  so  thick  that  after  getting  thoroughly  cold  it  took  an  hour  to  rim  a  gallon  into 
•  jug  through  an  inch  fimnel.     Granulation  began  within  two  weeks. 

Besides  tlie  work  of  the  Cliemical  Division  herein  reported,  there  has 
|>e€n  received  almost  daiJy  letters  from  all  sections  of  the  country  ask- 
p^£  for  ad\ace  and  information  concerning  the  vaiious  matters  pertain- 
^gto  agricultuixil  chemistry,  and  the  correspondence  alone  is  no  incon- 
siderable item  of  the  work  devolving  upon  this  division. 

TANNING  MATERIAL. 

^^The  imi>ortance  of  a  new  and  abundant  source  of  tannin  can  hardly 
*^  overestimated.  While  in  the  oak  and  hemlock  bark  and  sumae  of  the 
9^^try  the  United  States  will  probably  have  enough  tanning  material 
^^  answer  their  own  purposes  for  the  next  generation,  yet  there  is  a 
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^^e  market  in  other  countries,  which  is  now  sui)plied  from  very  many 
^5^ces,  involving  the  expenditure  of  millions  of  dollars.  If  it  is  pos- 
5^  We  to  add  to  our  agricultural  exports  a  substance  which  can  be  pro- 
^i^Uied  at  a  profit,  and  command  any  considerable  portion  of  the  world's 
^^toket  for  tanning  materials,  it  is  well  worthy  an  efibrt  on  our  part  to 
?^Ure,  either  by  importation  or  naturalization  of  foreign  plants,  such  as 
J^©  wattle,  or  to  utilize  any  that  are  native  within  our  own  borders  for 
J**ii«  purpose.  The  utilization  of  the  sumac,  which  grows  wild  over  so 
*^rge  an  extent  of  our  country,  has  been  encouraged  by  a  thorough  exami- 
nation made  by  Dr.  McMurtrie,  a  former  chemist,  and  being  published 
^^  our  last  report  has  attracted  very  great  attention  throughout  the 
?^Untry,  and  has  given  an  impetus  to  the  utilization  of  this  bush,  which 
^  a  common  growth  by  the  way-side  and  in  neglected  and  abandoned 
fields, 

A  dealing  out  of  the  rooms  devoted  to  the  Chemical  Division  of  the 
Apartment  incident  to  the  induction  of  our  present  chemist  disclosed, 
**tt0ng  other  things  which  had  been  stowed  way,  evidently  for  years, 
^e  following  correspondence,  accompanying  a  paicol  v/hich  apparently 
«a<l  never  been  opened.  As  there  is  strong  j^robability  that  the  root 
^closed  in  this  package  will  prove  to  be  of  great  impoitance,  the  entire 
correspondence  connected  therewith  is  cited  in  this  report: 

S.VX  Antonia,  Ti:x.,  July  9,  IBCS. 

J  Sir:  I  have  the  honor  to  hand  you  herewith  a  copy  of  a  kttor  writtt-n  by  John 
^*?^  es(i.,  of  this  eity,  in  relation  to  th<>  roots  of  tht*  jjlant  caiiai<;re,  a  packapje  of 
^Xiichwill  bo  forwarded  by  the  same  mail  that  briu.LTs  you  this  letter.  The  plant  is 
v^*Jid  px)wiug  in  the  vicinity  of  Fort  Clark,  on  the  banks  ot*  Limpia  Creek,  and  can 
^*^CTiltivated  to  any  extent  in  Western  and  Northwestern  Texas,  v>'h(^re  it  sometimes 
K*X3wa  to  the  thickness  of  a  man's  le«;:. 

-Any  qnantity  of  hides  can  be  obtained  here,  and  many  thousands  are  shipped  north, 
^^«manuiacture<l  leather  is  returned  to  the  State.     K  all  that  is  claimf<l  fortho 
^*^^gre  18  true,  it  is  destined  to  effect  a  great  change  in  the  leather  trade  of  Texas. 
fiespectfuUy, 

S.  P.  GA^iniA,  Postmaster. 
fioa.  Commissioner  of  Agriculture, 

Washingiorif  D.  C. 
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San  Antonio,  Tex.,  June  28,  196* 

Deau  Sir  :  I  hand  you  with  this  letter  a  hag  containing  a  quantity  of  diled  bul  V 
roota  of  the  plant  caliaigre.    The  chemist,  F.  KaBtyro,  of  this  city,  says  that  tl 
roots  contain  32  per  cent,  of  tannic  acid  in  its  natural  state  (diied),  wliile  tba 
ported  extract  of  catechu  of  conmicrco  has  only  about  40  per  cent,  of  tannic  i*' 
This  root  has  no  gallic  acid  in  it,  which  is  very  oujectiouablo  as  a  tanning  agent. 

Mr.  Kaltyro  did  not  analyze  it  with  a  view  of  ascertaining  the  presence  of  o^ 
foreign  matter  particularly,  but  only  to  ascertain  the  exact  proportion  of  tannic  tf* 
which  he  pronounced  more  powerful  than  any  other  known  agent  in  its  natural  st  • 
Will  you  please  forward  this  root,  and  have  detcnnined  if  the  jdant  beaavaliial.»l 
represented?  It  can  be  cultivated  very  cheaply  in  this  climate.  It  is  a  native 
Texas. 

Yours,  very  respectfully, 

JOHN  JAME^ 

S.  P.  Gambia,  Esq. 

A  letter  similar  to  the  above  was,  by  Mr.  Gambia,  addressed  to  T 
fessor  Joseph  Henry,  of  the  Smitlisonian  Institution,  together  wit 
letter  from  Mr.  James  similar  to  the  above,  and  accompanying  Hj* 
letters  a  second  i)arcel  of  the  roots  was  also  sent,  which  parcicl,  togetl 
with  the  letters  above  referred  to,  were  submitted  to  the  Departint 
of  Agriculture  by  Professor  Heniy,  with  the  following  indorsement : 

•  RespectfuUy  refciTcd  to  the  Agricultural  Department,  with  the  specimens  (in  < 

smaU  bag). 

JOSEPH  HENRY,  5co»xtory 

Since  the  letter  to  Professor  llcnry  differs  in  some  particulars  from  t^ 
statements  above  given,  the  letter  is  reproduced : 

San  Antonio,  Tex.,  Ju7y  15, 186i^ 

Siu:  It  is  now  some  days  since  I  forwarded  by  mail  a  })ackage  of- 64  oimces  of 
dried  roots  of  the  caflaigro  plant,  used  to  some  extent  bv  the  Mexicans  in  tann  « 


inclose  for  your  perusal  a  copy  of  a  letter  I  received  from  John  James,  esq.,  of  t- 
city,  at  whose  instance  I  forwarded  the  package  of  caTiaigre  roots.  Ho  wishes  to  h  ^ 
the  roots  faii'ly  tested  by  some  of  your  Washington  chemists,  and  a  report  mad^ 
they  are  found  to  be  of  value,  as  it  may  save  us  the  necessity  of  sending  hides  no 
to  be  tanned,  if  those  roots  can  be  used  instead  of  the  barks  in  use  at  the  nortlx 
tanning  leather.  Vast  quantities  of  hides  are  sliipped  annually  to  the  north  to 
tanned  that  possibly  may  hereafter  be  tanned  here,  as  the  roots  of  the  cafiaigix)  pin 
can  be  raised  to  any  extent  in  Western  Texas,  where  the  beeves  are  killed. 

At  San  Elizario  a  Mexican  was  found  tanning  skins  with  thecariaigre  i-oot,  and  la 
informed  that  in  the  interior  of  Mexico  the  primitive  settli-rs  are  in  the  habit  of  lufli 
this  root  in  dressing  hides.  I  suppose  the  eafiaigre  root  cau  be  grown  at  an  ex]>cn 
of  about  one  cent  a  pound  in  Northwestern  Texas,  and  transported  to  the  sea-coast  i 
say  two  doUars  the  hundred  pounds. 
Verv  rcspcctfuUv,  &c., 

S.  P.  G.UIDLV,  Postmaster 

lion.  Joseph  IIknry, 

Sva-ctart/  Smithsonian  Institution^  Washington,  J),  C. 

An  examinatiou  of  these  specimens,  now  over  eleven  years  oh 
conlirmed  tlie  great  value  of  this  new  source  of  tannin,  as  will  ai)pej 
in  the  chemical  analysis.  CoiTCspondence  was  entered  into  with  those  i 
the  vicinity  referred  to,  and  a  quantity  of  the  fresh  roots  obtained,  son 
of  which  were  subjected  to  analysis,  and  the  remainder  were  plaut€ 
with  a  view  of  develoi)ing  the  plant  and  determinmg  its  botanical  r 
lations.. 

After  a  thorough  examination  of  these  si)ecimens  of  caliaigre  1x8 
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iifiimed  the  great  value  of  this  Dew  source  of  tauuin  as  will  appear 

the  analysis  given,  effort  was  made  to  obtain  some  of  the  green  root 

a  freaU  state,  but  as  ther^  were  no  funds  aA'ailable  which  could  be 

dto  pay  the  expenses  of  an  agent  to  examine  this  subject  thoroughly 

Q  the  ground,  iuid  hunt  up  the  botanical  history  of  the  plant  upon 

tive  soil,  there  was  nothing  left  for  the  department  to  do  but  to 

rresi)ond  and  endeavor  to  obtain  such  information  as  iX)S8ible  through 

■espondence  with  i)eisons  living  in  the  vicinity  where  it  was  said  to 

unr.    As  this  region  is  unsettled  imd  in  an  almost  wild  i>ortion  of 

3(rth western  Texas,  in  which  the  department  had  no  regular  correspond- 

.ts,it  was  not  until  after  some  months  that  we  were  able  to  obtain  by 

a  small  package  of  the  gieen  roots  and  an  imperfect  history  of  its 

ruwth.    Some  of  these  roots  were  subjected  to  an  analysis,  and  the 

Its  fully  confumed  the  former  examination  made  Avith  the  diied  ma- 

aL    The  remainder  was  planted  with  the  view  of  developing  the 

of  the  plant,  and  determining  its  botanical  relation.    It  proved 

►  De  a  Rumex,  but  the  exact  determination  requires  further  develop- 
Qt  tbaii  we  liave  been  able  as  yet  to  obtain  from  the  plants  grown  in 

rpropagathig  beds. 

Such  efforts  will  be  continued  as  iuc  possible  with  the  limited  meansat 
ie  command  of  the  department  to  obtahi  enough  specimens  of  the  seed 
^  this  remarkable  plant  to  make  a  fair  expeiiment  in  its  cultivation 
tid  utilization,  to  the  analysis  of  which  the  particidar  attention  of  those 

>  ^vllOlu  this  subject  will  prove  of  especial  interest  is  called.  In  fur- 
lorauceof  an  increased  acquaintance  with  the  tannin-i)roducing  plants 
f  the  world  which  may  i^robably  be  gi^own  with  success  in  our  own 
t>untry,  an  interesting  article  upon  the  cultivation  of  the  "wattle"  for 
^  bark,  which  is  tlie  chief  sourc<i  of  tanniii  in  Australia,  has  been  pre- 

^1,  and  is  pubhshed  in  this  rei)ort  as  additional  uiformation  upon 
^^  important  subject. 

WILLIAM  G.  Le  duo, 

Commmioncr  of  Agrwulturc. 
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8iR:  I  have  the  honor  to  submit  the  following  niport  of  the  work  of 
«6Chomical  Division  of  the  Department  of  Agricultui-e  during  the  past 

"Rework  may  be  summarized  as  follows: 

1'  Examination  of  minerals,  including  calcareous,  phosphatic,  and 
Kpseons  marls,  rock  phosphates,  &C.5  and  assays  of  ores  of  tlie  various 
■^tals  {184  specimens  in  ail). 

2.  Analysis  of  porcelain  chiy  (2  specimens). 

3»  Analyses  of  mineral,  spring,  and  well  waters  (12  in  number). 

^  Analyses  of  soils  (1 1  in.numbei*). 

^  Analyses  of  sugar  beets  (57  in  all). 

^  Analyses  of  cane,  maize,  and  sorghum  sugars  (8  samples). 

'•  Analysis  of  beet  sinip. 

&  Analysis  of  ash  of  miuze  sirup. 

^-  Analyses  of  ash  of  sorghum  sii'up  (2  sami)les). 

M.  Analyses  of  sorghum  smip  (5  samples). 
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11.  Analysis  of  maize  sirup. 

12.  Analyses  of  fertilizers,  superphosphates,  &c.  (5  samples). 

13.  Examination  of  plants  for  narcotic  5;)oisons  or  other  aUcs 
specimens). 

14.  Examination  of  deposit  in  spring-water. 

16.  Examination  of  peat  to  determine  value  as  fertilizer  and  a; 
of  parafan  or  oils  (3  samples). 

16.  Examination  of  cream-puffs  for  mineral  and  vegetable  ] 
for  the  Board  of  Health  of  the  District  of  Columbia. 

17.  Examination  of  adulterated  tea  for  the  Board  of  Health 
trict  of  Columbia. 

18.  Examination  of  Bologna  sausage  for  mineral  and  organic  ] 
for  the  Board  of  Health  of  District  of  Columbia. 

19.  Examination  of  "  the  nuisance"  for  the  Health  Officer  of  1 
trict  of  Columbia. 

20.  Examination  for  mineral  and  organic  poisons  of  sample  oi 
for  the  Health  Officer  of  District  of  Columbia. 

21.  Examination  of  canceled  postage-stamps. 

22.  Analyses  of  two  samples  of  oleomargarine  for  committee  o: 
of  Eepresentatives. 

23.  Analyses  for  the  Treasury  Department,  including — 

a.  Fourteen  samples  of  Demerara  sugar ; 

b.  A  specimen  of  iron  scale  ; 

c.  A  bottle  of  suspected  compound. 

24.  Examination  of  postal  cards  for  the  Post-Office  Departmc] 

25.  ExaminatioE  of  oil  from  tea-seed. 

26.  Estimation  of  tannin — 

a.  In  canaigre; 

b.  In  balsamo-carpon; 

c.  In  sumac  {Bhits  glabra); 

d.  In  common  docks  (two  species). 

27.  Analysis  of  covering  of  eggs  of  insects. 

28.  Analysis  of  so-called  bombic  acid. 

29.  Analyses  of  ash  of  sorghum,  maize-stalks,  and  sug{ir-< 
samples). 

30.  Analyses  of  earth  from  niter  caves  (5  samples). 

31.  Analyses  of  quicklime  (6  samples). 

32.  Analysis  of  baking-powders. 

33.  Examination  of  sihceous  diatoms. 

34.  Analysis  of  shell  of  egg  from  hen  dying  of  cholera. 

35.  Analysis  of  milk  from  cow  sick  with  pleuro-pneumonia. 
36. ^Analysis  of  yam. 

37.  Analyses  of  proximate  constituents  and  of  the  ash  of 
grasses,  includmg— 

a.  Nine  from  Alabama; 

b.  Twelve  from  Texas; 

c.  Four  from  Georgia; 

d.  Three  from  Wisconsin; 

e.  Two  from  Illinois; 

/.  Two  from  Mississippi; 

g.  One  from  South  CaroUna. 

h.  One  from  Department  grounds. 

38.  Experiments  in  preparation  of  tea  from  leaves  obtained  fr 

a.  Department  grounds; 

b.  North  Carolina  (4  lots); 
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c.  South  Carolina  (4  lots) ; 

d.  Georgia  (2  lots). 

39,  Experiments  in  tlie  making  of  sugar  from— 
a.  Sorghmn; 

6.  Maize  stalkg^ 

c.  Pearl  millet: 

d,  Teosinte  {IJuchlcena  luxurians); 
«.  Beets.    (23  experiments  in  all.) 

40,  Examination  of  tea  and  coftee  substitutes  (7  specimens). 

41,  Estimation  of  saponin  in — 
fl.  Quillayej 

i.  Lignum\it8B. 

42,  Examination  of  arsenical  wall-paper  (4  specimens). 

43,  Proximate  analyses  of  cereals,  including — 
0.  Maize  (32  specimens) ; 

ft.  Pease  (6  spe<5imens); 

c.  Beans  (6  specimens) ; 

d.  Wheat  (15  specimens) ; 

e.  Barley  (1  specimen); 
/.  Eye  (1  specimen). 

44,  Proximate  analysis  corn-cob  meal. 

45,  Proximate  analysis  brewers'  grains. 

46,  Analyses  of  butter  (6  samples). 

47,  Examination  of  coloring  matter  in  cactus  and  coleus. 

48,  Examination  of  whisky  for  fusel  oUs. 

49,  Examination  of  steam  food  apparatus. 
W.  Analysis  of  so-called  "  coal  economizer.'' 
51.  Analysis  of  coal  ashes. 

62.  Examination  of  "fir  sugar"  (manna). 

53.  Analysis  of  Califomia  tobacco. 

54.  Analysis  of  "  London  purple,"  substitute  for  Paris  green. 

55.  Analysis  of  gypseous  marl  jfrom  Florida. 

56.  Proximate  analysis  canaigre. 

57.  Proximate  analysis  leaves  and  berries  of  Ilex  glabra  ^Ink  berry). 

58.  Proximate  analysis  of  Florida  moss  (Tillandsia  usneoides), 

59.  Proxunate  analysis  of  common  boneset  {Uupatorium  perfoliatum). 

60.  Proximate  analysis  of  damiana  (Tumera  aphrodisi^ica), 

61.  Proximate  analysis  of  reindeer  moss  {Cladonia  rangifernia), 

62.  Examination  of  three  samples  of  sweet-potatoes  from  Peru. 

63.  Analysis  of  native  wine. 

64.  Analysis  of  hydraulic  limestone. 

65.  Analyses  of  two  samples  of  "alkali  dust"  from  Yakima,  Waahing- 
•^erritory. 

Analysis  of  bat  guano. 
«<•  Analysis  of  sand  used  in  glass-making. 
®.  Analysis  of  coal  from  James  Eiver,  Virginia. 
^'  Analysis  of  slate-dust  fertilizer. 
70.  Ash  analysis,  including — 
«.  Maize  (6  specimens)  \ 
i.  Pease  (2  specimens) ; 
c.  Beans  (2  specimens). 
^  addition  to  the  above,  there  has  been  submitted  to  this  division  a 
ount  of  correspondence  in  reference  to  matters  pertaining  to 
iral  and  technical  chemistry,  and  almost  daily  consultations 
oeen  held  with  those  who  desired  advice  or  information  concerning 
I  matters  requiring  a  knowledge  of  chemistry. 

7a 
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EXPERIMENTS  IN  SUGAR-MAKING  FROM  CORN-STALKS,  SORGHUM,  ETC. 

The  followiiig  tabulated  results  of  my  experiments  are  valuable  in 
this  especially,  that  they  were  conducted  quantitatively  throughout 

The  corn-stalks  were  from  a  common  field-corn,  said  to  have  been  a 
cross  between  a  yellow  and  white.  The  ears  had  been  plucked  from 
the  stalks  and  sold  in  our  own  markets  as  green  com  some  three  weeks 
before  the  stalks  had  been  cut  and  brought  to  me  for  the  making  ol 
sugar. 

The  sorghum  was  a  variety  known  as  the  Minnesota  Early  Amber, 
Both  com  and  sorghum  were  in  a  condition  of  vigorous  growth  wheu 
cut,  the  leaves  being  green.  The  seed  of  the  sorghum  was  sufficiently 
mature  to  warrant  its  preservation,  and  indeed  the  last  lot  received 
shelled  slightly  upon  handling.  The  sorghum  had  not  been  planted  oi 
cxdtivated  so  as  to  produce  even  a  fair  average  in  size,  as  wiQ  be  seen 
by  the  results  appended. 

The  mill  made  use  of  in  expressing  the  juice  was  an  old  sorghmn-miU 
of  common  construction,  which,  through  previous  use  and  misuse,  had 
been  rendered  quite  unfit  to  give  satisfactory  results.  After  most  of  oui 
experiments  below  given  were  concluded,  it  was  repaired,  so  that  after- 
w^^  its  working  was  very  much  better,  as  will  be  seeiji  by  the  subse- 
quent results  given  further  on. 

The  apparatus  used  in  the  experiments,  besides  a  few  barrels  and  ) 
for  holding  the  juice,  consisted  of  a  copper  tank  of  the  following  dh  i- 
sions:  four  feet  three  inches  long;  two  feet  three  inches  deep;  two  leei 
three  ruches  wide ;  a  galvanized  iron  pan  nine  feet  long,  eight  inches 
deep,  throe  feet  six  inches  wide.  This  iron  pan  was  surrounded  by  i 
wooden  frame  of  two-inch  plank,  so  as  to  support  tiie  sides,  and  eacl 
pan  was  placed  in  brick-work  with  chimney,  and  so  arranged  as  to  per 
mit  a  fire  to  be  kei>t  below  it  in  direct  contact  with  the  bottom.  In  On 
case  of  the  copper  tank  the  flame  played  about  the  sides  also,  so  as  t( 
heat  the  contents  more  rapidly.  The  galvanized-iron  pan  was  such  ai 
could  readily  be  constructed  by  any  ordinary  tinsmith  or  mechanic 

The  copper  tank  was  used  for  defecation  with  lime;  the  galvanized 
iron  pan  for  evaporation. 

The  process  made  use  of  in  these  experiments  was  in  its  essentia 
features  the  one  recently  patented  by  Mr.  F.  L.  Stewart,  MurrysviUe 
Westmoreland  County,  Pa.,  and  which  has  been  described  in  the  repor 
of  the  department  for  1877. 

The  process  in  brief  is  as  follows:  After  topping  or  stripping  the  con 
or  sorghum,  it  was  passed  tlirongh  the  miU,  and  when  sufQcient  juio 
had  been  obtaineil  it  was  heated  in  the  copper  tank  to  a  terai)erature  o 
820  Centigrade— 182^  Fahrenheit.  After  the  juice  had  reached  tl 
temperatuie  there  was  added  to  it,  with  stirring,  cream  of  lime  until  j 
piece  of  litmus  paper  dipped  in  the  juice  showed  a  pur[)le  or  bluish-pui 
pie  color.  The  heat  was  now  raised  to  the  boiling-point,  and  so  soon  a 
the  juice  was  in  good  ebullition  the  fire  was  drawn,  and  a  thick  scub 
removed  from  the  surface  of  the  juice. 

After  a  few  minutes  the  sediment  from^  the  juice  subsided,  and  b; 
means  of  a  syphon  the  clear  liquid  was  decanted  off,  leaving  a  mudd; 
sediment  which  was  equal  to  about  one-tenth  to  one-twentieth  of  th 
bulk  of  the  juice.  This  muddy  sediment  was  then  drawn  off  by  mean 
of  a  stopcock,  and  filtered  through  a  plaited-bag  filter,  and  the  clea 
filtrate  therefrom  was  added  to  the  liquid  previously  syphoned  off. 

The  clarified  juice,  which,  during  the  above  operation,  is  not  allowe 
to  cool  below  a  temperature  of  06^  Centigrade,  or  150^  Fahrenheit^  wa 
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now  emptied  iato  the  evai)oratiiig-pan,  and  there  was  added  to  it,  with 
Btirring,  a  solution  of  sulphurous  acid  in  water,  until  the  lime  present 
was  neutralized,  as  was  shown  by  the  reddening  of  litmus  i)aper  when 
it  was  dipped  ia  the  juice.  The  evaporation  was  now  hastened  as  much 
as  possible,  and  the  juice  concentrated  to  a  sirup  at  a  boiling  point  of 
108^  Centigrade,  equal  to  226^  Fahrenheit,  or  thereabout. 

It  was  the  intention  to  concentrate  the  sirup  still  more  (to  a  boiling 
point  of  112^  Centigrade,  equal  to  235^  Fahrenheit),  but  it  was  found 
impracticable  to  do  so  in  the  evaporator,  as  the  danger  of  scorching  it 
was  great,  over  a  naked  flame  which  could  not  well  be  controlled. 

When  the  sirup  reached  the  density  above  indicated,  it  was  drawn  off 
into  wooden  tubs,  the  fire  having  previously  been  drawn  firom  beneath 
fte  evaporator. 

Owing  to  the  fact  that  each  successive  lot  of  stalks  was  a  new  experi- 
ment, I  was  unable  to  wait  for  the  process  of  filtration  of  the  sediment 
ftom  the  defecator  to  be  completed,  and  therefore  in  every  case  lost  a 
portion  of  the  juice,  which  of  course  could  have  been  saved  in  a  contin- 
wms  process  such  as  would  be  practically  carried  out.  This  will  explain 
what  is  meant  by  the  juice  utihzed,  as  compared  with  that  obtained. 

It  was  intended  to  have  still  further  concentrated  the  sirups  in  a 
nnailer  pan  of  galvanized  iron,  so  arranged  that  by  a  slide  the  heat 
conld  be  instantaneously  removed  to  prevent  the  scorching  of  the  sirup; 
hut  before  this  pan  was  completed  it  was  found  that  the  several  tubs  of 
amp  were  crystallizing,  and  they  were  therefore  allowed  to  stand;  and 
the  sugar  was  obtained  by  pressing  out  the  molasses  by  means  of  an 
Ofdinaiy  screw-press,  the  mass  of  molasses  and  sugar  from  the  tubs 
being  inclosed  in  an  ordinary  grain-bag.  The  sugar  thus  obtained  was 
very  greatly  improved  in  appearance  by  the  addition  of  6  or  10  per  cent. 
di  water,  and  stirring  it  into  a  mush,  and  again  subjecting  the  mass  to 
pwBsure,  by  which  operation  the  adhering  molasses  was  sdmost  entirely 
removed,  and  the  sugar  obtained  was,  in  the  case  of  sorghum,  nearly 
white,  while  in  the  case  of  com  it  was  of  a  rich  golden  yellow.  I  may 
add  that  in  no  case,  either  with  com  or  sorghum,  did  I  fail  to  obtain 
Batisfactory  results  in  the  way  of  crystallization,  although,  of  course,  the 
molasses  still  contains  a  very  large  percentage  of  crystallizable  sugar, 
which  will,  at  least  in  great  part,  be  obtained  by  further  concentration. 

I  omit  mention  of  seven  experiments  with  comparatively  snaaU  quan- 
tities of  corn-stalks  and  sorghum,  only  saying  that  the  results  obtained 
were  such  as  to  fully  warrant  the  more  extended  experiments  here  re- 
cced: and  it  is  unfortunat'e  that  the  value  of  these  experiments  is 
yitiated  somewhat  by  the  imperfect  apparatus  employed,  as  also  by  ihe 
inferior  material,  which,  however,  was  all  that  was  obtainable  in  this 
^Wnity.  It  is  greatly  to  be  desired  that  another  season  may  tind  the 
department  amply  equipped  with  all  necessary  means  to  carry  these 
iDaportant  questions  to  a  complete  solution. 

i1ie  point  which  these  experiments  have  fully  settied  is,  that  there 
exists  no  difljculty  in  making  from  either  com  or  sorghum  a  lirst-rate 
quality  of  sugar,  which  will  compare  favorably  with  the  best  product 
froffl  sugar-cane  grown  in  the  most  favorable  localities. 

The  experiments  here  given  clearly  indicate  the  probability  that  sugar 
^yhe  thus  made  at  a  profit,  and  it  is  deskable  that  nothing  be  spared 
tt  continuing  an  investigation  giving  such  fair  promise  of  success. 
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In  the  experiments  made  Trith  corn-stalks  the  stalks  were  isYariabl; 
stripped,  the  tops  being  cat  off  at  about  the  second  joint.  The  iiercenl 
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On  account  of  the  trouble  in  stripping  the  stalks,  experiments  \ 
made  mth  stalks  imstripped,  the  tops  alone  being  removed,  and  tl 


REPORT  OP  THE  CHEMIST. 


101 


erperiments  appear  to  prove  that  this  troublesome  operation  of  strip- 
ping may  be  avoided  without  any  diminution  of  the  amount  of  juice  or 
of  sugar  obtained  therefrom. 

Below  are  the  results  obtained  from  stripped  and  unstripped  sorghum^ 
calculated  to  the  raw  stalks  used. 

By  raw  stalks  is  meant  the  stalks  as  they  were  cut  in  the  field,  leaves, 
tope,  and  all. 


CoDditionof  cane. 

Average     per 
cent,  of  Jnice 
torawBtoLks. 

Average     per 
cent,  airap  in 
Juice. 

BtlillMd  Mircrhnm  /TfoA.  ft  AnH  n^  -   

35.02 
40.60 

15.00 

vBKnpDed Borirhain  fNoa.?  to  11. iDclosive).......... ................ 

15w47 

Prom  the  above  it  will  be  seen  that  not  only  was  an  increased  amount 
<^  jnice  obtained,  but  that  this  juice  gave  an  increased  percentage  of 
fiirnp,  and  there  appears  nothing  unusual  in  the  treatment  of  this  juice 
from  the  unstripped  cane,  nor  was  there  any  appreciable  difference  in 
the  readiness  of  the  sirup  to  crystallize,  nor  in  the  character  of  the 
sugar  finally  obtained. 

Although  perhaps  further  experiments  are  desirable  before  consider- 
ing this  x>oint  as  settled,  it  woidd  appear  from  the  above  that  not  only 
was  stripping  unnecessary,  but  that  it  really  involved  a  loss  in  the 
amonnt  of  sugar  to  be  obtained ;  at  least  the  above  results  indicate  a 
difference  of  twenty  per  cent,  increase  in  product  in  favor  of  the  un- 
stiipped  cane.  It  is  not  improbable  that  tiie  above  result  is  due  to  the 
&ct  that  the  leaves  in  passing  through  the  mill  tended  to  fill  up  the 
interstices  between  the  compressed  cane,  and  thus  prevented  the  ex- 
pressed juice  from  flowing  through  between  the  rolls  with  the  bagasse. 
In  case  of  discoloration  by  action  of  moisture  or  other  causes,  it  will, 
however,  be  advisable,  and  probably  necessary,  to  strip  the  stalks. 

Several  experiments  were  also  made  witJbi  both  corn-stalks  and  sor- 
f^nm  to  determine  the  relative  value  of  the  upper  and  lower  half  of 
tlie  stsJks,  with  the  results  given  in  the  following  table : 


Portion  need. 


Oom^UIks,  buU  ends,  Ka  3 
gn-«talks,  top  ends,  No.  4. 
Bo^nm,  bntt  aids,  Na  8. . . 
JJ^Inmi,  bntt  ends,  Na  10. . 
2^uim,  top  ends,  Na  9. . . . 
Htghnm,  top  ends,  Na  11. . . 


Percentage  of 
Jnioe  to  stalks. 


Specific  ^Yity 
of  Jnioe. 


29.04 

1053 

19.94 

1050 

47.49 

1059 

4L49 

1062 

43.16 

1057 

34.09 

1059 

Percentage  of 
simpinjaioe. 


14.62 
13.46 
16.41 
16.47 
14.70 
14.20 


It  will  be  observed  that  Nos.  8  and  9  were  the  butts  and  tops  of  the 

stalks,  and  were  cut  just  after  a  rain,  as  were  also  Nos.  10  and  11, 

rhich  the  rain  had  evaporated,  and  that  the  difference  in  yield  of 

and  sirup  between  butts  and  tops  is  nearly  constant.    The  increase 

lific  gravity  of  the  juice  from  butts  over  that  from  the  top  is  also 

'       y  of  notice. 

i?j      the  above  table  the  conclusion  from  the  average  results  is,  that 

^  proportion,  by  weight,  of  sugar  in  the  lower  half  of  the  stalk  is  to 

flw  sugar  in  the  upper  half  as  follows ;  com  butts  to  com  tops  as  159 

to  100;  sorghum  butts  to  sorghum  tops  as  131  is  to  100.    As  will  be 

)y  reference  to  the  first  ^ble,  the  stalks  of  both  com  and  sorghum 

above  experiment  were  divided  almost  equally  by  weight  into 

and  tops,  so  that  the  above  proportion  fairly  represents  the  pro- 
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portion  of  yield  of  sugar  in  the  upper  and  lower  half  of  the  cane.  Then 
was  a  marked  difference  in  the  appearance  of  the  juice  as  it  flowed  fron 
the  mill  (that  from  the  butts  being  lighter  in  color,  especially  in  the  ex 
periments  with  com),  but  after  clarification  no  appreciable  difference 
couhl  he  observed,  nor  was  there  any  difference  in  the  product  excep 
the  quantitative  one  above  mentioned,  which  was,  however,  a  marker 
dili'orerice.  Also,  there  was  a  marked  difference  in  granulation  in  favo: 
of  the  juice  from  the  butts. 

It  is  not  improbable  that  a  complete  examination  of  the  molasses  ob 
tained  from  these  sugars  may  show  a  difference  in  composition,  but  a 
the  i>resent  there  has  been  no  time  to  complete  such  analysis,  and  i 
seemed  advisable  no  longer  to  withhold  the  report  of  what  has  be© 
already  determined. 

Keference  has  been  made  to  the  very  imperfect  mill  with  which  thi 
juice  was  expressed  in  the  above  experiment.  This  wiQ  be  obvio 
when  we  consider  that  both  maize  and  sorghum  contain  a  far  gr  e: 
per  cent,  of  water  even  than  we  were  able  to  obtain  of  juice,  viz.,  fix)m  71 
to  85  per  cent,  of  the  weight  of  the  plant ;  but  it  was  thought  best  t 
continue  the  experiments  even  under  these  unfavorable  conditions  ratiiei 
than  lose  a  season  which  might  be,  at  least,  valuable  in  preparing  us  fo: 
work  in  the  following  one,  under  more  favorable  circumstances. 

Some  exi)eriments  were  made  with  the  mill  which  will  illnstrate  the 
loss  which,  unquestionably,  resulted.  A  small  portion  of  millet  (13( 
pounds  of  stripped  stalks)  was  passed  through  the  mill,  and  twenty-oni 
and  one-half  pounds  of  juice  obtained  (equal  to  10^  per  cent).  Th< 
bagasse  was  again  passed  through  the  mill  without  any  adjustment  o 
rolls  (as  that  was  then  impossible),  and  seven  and  one-half  pounds  addi 
tional  juice  was  obtained  (equal  to  5^^  per  cent.)  of  the  raw  stalks 
Besides,  as  was  to  have  been  anticipated,  not  only  had  we  lost  a  larg 
percentage  of  the  juice,  but  it  was  altogether  the  better  portion,  i.  e, 
containing  a  much  greater  percentage  of  sugar.  In  this  case  the  fira 
portion  of  juice  obtained  from  the  mill  had  a  specific  gravity  of  1.061 
while  the  second  portion  had  a  specific  gravity  of  1.064.  If  now  tl 
difference  in  specific  gravity  of  juice  was  proportional  to  the  sugar  cou 
tained  in  it,  as  is  doubtless  the  case,  the  increase  of  juice  obtained  b; 
the  second  pressure  amounted  to  an  increase  of  37  per  cent,  over  tha 
obtained  by  the  first  pressure ;  and  what  was  true  of  the  millet  operate 
upon  wns  doubtless  true  of  the  sorghum  and  com  of  the  reported  ex][)er: 
ments  ISTos.  1  to  11  inclusive. 

A  similar  experiment  with  a  small  lot  of  sorghum  showed  that  21 
cent,  additional  juice  was  obtained  by  again  passing  the  bagasse  throu| 
the  mill. 

These  facts  would  seem  to  indicate  a  very  important  modification  o 
the  miQs  at  present  in  use,  viz.,  the  introduction  of  an  additional  roller 
which  should  subject  the  bagasse,  as  it  passes  through,  to  a  repeater 
pressure,  e^'en  if  that  pressure  be  no  greater  than  that  to  which  it  ha 
just  been  subjected. 

But  I  am  not  left  to  conjecture  what  results  would  or  might  have  beoi 
seemed  by  a  perfect  mill,  from  these  two  small  exi^oriments  alK)ve  al 
luded  to,  ^vith  millet  and  sorghum;  for  at  the  conclusion  of  experimen 
Ko.  1 1  tlie  mill  was  taken  apart,  and  it  was  found  that  the  bearings  ha< 
been  in  some  eases  entirely  worn  axray,  so  that  no  adjustment  of  pressur 
upon  the  rollers  was  possible.  Upon  providing  new  boxes  a  series  c 
four  expoT'imcnts  was  made  with  sorghum,  the  results  of  which  ar 
given  below. 

This  sorghum  was  fiolly  ripe,  had  been  cat  several  days  before  pattii^ 
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J,  no  green  leaves  were  npon  tlie  stalks,  and  it  was 
iveral  days  of  dry  weatlier,  eo  that  the  percentage  of 
mtaiiicd  was  comparatively  low;  but,  as  is  shown  by 
ty  and  its  yield  in  simp,  the  increased  yield  from  the  mill 
ired  was  most  decided  and  aatislkctory. 
le  results  obtained  in  the  four  experiments  allnded  to, 
nd  15.  By  reference  to  the  first  table,  it  will  be  seen 
J  of  juice  obtained  in  experiments  13  to  15,  inclusive, 
it,  of  the  raw  etalks,  and  that  the  percentage  of  simp 
aged  20.29. 

avity  of  the  juice  averaged  1.087.  "We  have,  then,  the 
mill,  as  compared  with  the  one  ascd  in  the  first  experi- 
ring: 


urn. 

Per  emt.  oT  ! 
Bbilka. 

PercBut  of 

4ae6                  1.068 

IS  II 

the  percentage  of  juice  obtained  and  the  epecific  gravity 
ho  hrst  and  last  experiments,  it  will  be  seen  that  the 
Te  to  the  latter  as  100  to  175;  while  if  we  compare  the 
ice  obtained  and  the  percentage  of  simp  in  the  juice, 
imcnts  in  their  results  are  to  the  latter  as  100  is  to  IDC. 
screpancy  is  due  to  the  fact  that  when  the  latter  experi- 
e  it  was  iwesible  for  me  to  carrj'  the  concentration  of 
^■eater  density  than  in  the  former  cases,  and  hence  a 
Birup  in  this  latter  case  represents  a  far  higher  content 
the  former ;  but  these  results  clearly  indicate  that  with 
Its  fi'om  50  to  75  per  tent,  greater  tJian  those  obtained 
tfl  could  be  confidently  rehed  upon, 
of  the  maize  and  sorghum  operated  npon  still  remains 
I.  As  has  been  already  stated,  the  maize-stalks  bad 
tljcir  ears  three  or  four  weeks  before  they  were  c^t  for 
inch  to  be  desired,  and  is  contemplated  in  the  further 
letennine  "'hether  tins  was  the  time  when  their  content 
he  maximum.  It  is  by  no  means  improbable  that  had 
hen  the  grain  had  begun  to  form,  and  was  still  in'its 
1:  the  product  of  sugar  would  have  been  greater.  At 
jriments  are  needed  to  learn  at  what  time  the  stalk  may 
le  as  a  sugar  producing  phmt. 

mcntft  npon  record  seem  to  establish  the  feet  that,  for 
m  at  least,  that  period  when  the  kernel  ia  in  the  milky 
when  the  content  of  crystaliizable  sugar  in  the  staJk  ia 
Bat  this  needs  the  confirmation  of  further  experiments, 
cr  of  great  importance.  It  is  also  by  no  means  improb- 
;fiil  selection,  ^'arietics  of  maize  may  be  grown  fiir  snr- 
known  as  sugar-producing  plants.  At  the  present,  as 
Sbrts  in  the  cultivation  of  maize  have  tended  in  quite 
a,  and  with  results  very  highly  satisfactory.  There  ia 
elieve  that  certain  varieties  of  sweet  com  may  be  found 
greater  amount  of  sugar  than  has  been  obtained  from 
1  operated  npon  in  the  above  experiments,  (See  Beport 
^oultore,  1677,  page  2S0.J    Bat  this  remains  a  qae^aon 
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for  future  determination,  if  means  sliall  be  pro^4de(l  to  carry  the  experi- 
ments thus  far  made  to  a  satisfactory  conclusion. 

It  is  also  to  be  observed  of  the  sorghum  used  in  the  above  exi)eiiments, 
that  it  was  by  no  means  of  such  quality  as  would  give  the  best  results. 
Owing  to  thick  sowing  in  drills,  it  had  not  secured  full  development ; 
and  although  further  experiments  are  necessary  to  determine  the  methods 
of  cultivation  which  shgdl  give  the  best  results  in  product  of  sugpr,  there 
can  be  no  question  but  that  these  conditions  were  far  firom  having  been 
attained  in  the  sample  made  use  of  in  the  above  experiments. 

From  a  lot  of  nearly  three  tons  the  best  fourth  was  selected,  and  the 
average  weight  of  these  stalks  was,  after  being  stripped,  almost  exactly 
one-h^  pound  each — 195  stalks,  by  actual  count,  weighed  100  pound*— 
while  the  three-fourths  remaining  gave  an  average  of  630  stripped  stalks  to 
100  pounds.  There  is  therefore  no  one,  probably,  who  would  hesitate  to  be- 
lieve that  with  an  improved  mill,  and  with  properly  grown  cane,  results 
fully  100  per  cent,  better  tiian  these  published  could  readily  have  beeD 
secured. 

The  experiment  with  millet,  already  mentioned,  gave  very  interesting 
results,  and  promises  to  be  a  new  sugar-producing  plant  of  considerable 
value.  In  this  experiment,  130  pounds  of  stripped  stalks,  of  the  variety 
known  as  pearl  miUet,  were  passed  twice  through  the  mill,  the  first  yield 
being  21J  pounds  of  juice,  of  specific  gravity  1.061,  the  second  pressing 
giving  7|  pounds  of  juice  additional,  of  specific  gravity  1.064.  The  total 
result  was  an  amount  of  juice  equal  to  22.3  per  cent,  of  the  weight  ol 
stripped  stalks. 

By  the  treatment  of  this  juice  by  the  process  already  described^  2^ 
pounds  of  juice  yielded  2J  pounds  of  sirup,  which  speedily  crystallized, 
yielding  an  excellent  sugar,  which  polarized  92^. 

The  amount  of  sugar  thus  obtained  in  the  first  crystallization  wae 
fifteen-sixteenths  pound^  leaving  a  dark-colored  molasses,  which  would 
doubtless  yield  an  additional  amount  of  sugar  upon  a  second  crysteUl- 
zation. 

This  experiment  with  millet,  like  those  with  sorghum  and  maize,  wag 
vitiated  through  the  imperfection  of  the  mill,  but  the  character  of  the 
result  attained  certainly  would  demand  furtner  experiments  with  ti 
plant,  especially  in  consideration  of  the  ease  with  which  it  is  grown  i    u 
the  abundant  yield  to  the  acre. 

An  experiment  was  also  made  with  a  new  grass  from  Guatemala,  the 
Teosinte  (Euchlcena  Itucurians),  a  coarse  grass  somewhat  resembling 
maize  in  its  habit.  In  the  experiment  316  pounds  of  stripped  stalks 
which  had  suffered  from  a  heavy  frost,  yielded  170  pounds  of  juice,  oi 
specific  gravity  1.022,  or  63.8  per  cent,  of  juice  in  stripped  stalks.  Oi 
this  juice,  134  pounds  yielded  7^  pounds  of  very  good  sirup  in  apx)earaiice. 
but  it  had  a  bitter  taste  and  contained  no  crystallizable  sugar.  The 
juice  was  very  impure,  but  was  very  readily  and  completely  clarified 
with  lime ;  and  although  this  experiment  failed  to  show  any  crystalliza- 
ble  sugar,  it  was  probably  due  to  the  frost  to  which  the  stalks  had  been 
subjected,  and  this  plant  will  therefore  receive  fiirther  attention  anothei 
season. 

In  the  experiments  with  sorghum  and  maize  it  was  mentioned  that 
owing  to  the  want  of  a  suitable  vessel  for  concentrating  the  sirup,  the 
proper  degree  of  concentration  which  would  secure  the  maximum  amouni 
of  crystalUzation  was  not  attained ;  but  while  awaiting  the  concentrat 
ing  pan  it  was  found  that  crystallization  had  taken  place  in  each  one  o: 
the  several  lots  of  sirup,  and  it  was  therefore  thought  best  to  secure  t 
first  crop  of  sugar,  and  concentrate  the  sirup  drained  from  these  orys 
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1,  in  the  absence  of  a  centrifugal  mactiine,  vhicli  wonid 
the  operation  greatly,  by  squeezing  out  the  simp  by 
on  press,  the  sirup  and  crystallized  sugar  being  inclosed 
jag. 

4iod  not  sufficing  to  remove  the  uncrystallized  sirup 
ing  the  sugar-crystals  adhesive  from  the  small  qnantity 
:ining,  s.  small  quantity  of  wat^r  was  added  to  the  moist 
to  dissolve  some  5  per  cent,  of  the  sugar,  and  after  stir- 
out,  aud  again  subjecting  it  to  pressnre,  the  molasses 
iletely  removed,  and  the  sugar  obtained  in  a  most  satts- 
1  in  every  respect,  comparing  most  favorably  with  the 
f  the  market,  as  will  be  at  once  seen  by  reference  to 
polarization ;  Maize  sugar,  90° ;  sorghum  sugar,  94°; 

quantity  of  sugar  thus  obtained,  although  mnch  below 
as  in  the  case  of  experiment  No.  10,  with  sorghum,  equal 
of  the  weight  of  the  sirup ;  in  the  case  of  the  sorghum 
).  6,  to  31.3  per  cent,  of  the  simp ;  while  in  the  case  of 
nent  ISo.  2,  the  amount  of  sugar  thus  obtained  was  33 
weight  of  the  simp.  The  sirup  obtained  by  expressing 
:ars  still  has  a  large  quantity  of  crystalUzable  sugar,  as 
>  fact  that  they  are  again  granulated  rapidly,  and  tn^ 
ion  of  36°  for  the  maize  simp  and  of  43°  for  the  sorghum 

juj  the  results  of  these  three  experiments,  Nos.  2,  6,  and 

following  results : 

>.  10,  with  sorghum  simp,  yidded  34.6  per  cent  of  sugar, 

i5.4  per  cent,  of  sirup,  polarizing  43°. 

),  2,  with  maize  simp,  yielded  32  per  cent,  of  sugar,  polar- 

r  cent,  of  snup,  polarizing  36°. 

0.  6,  with  sorghum  sirup,  yielded  31.3  per  cent,  of  sugar, 

J8.7  per  cent,  of  siimp,  polarizing  43°. 

cperiments  varying  results  were  obtained,  owing  to  the 

^ven,  viz.,  the  unequal  degree  of  concentratioQ  of  the 

eqnently  a  lesser  product  of  sugar,  but  an  increased 
which  still  contained  a  large  amount  of  crystalUzable 
experiment  No,  4,  there  was  obtained  14.6  per  cent,  of 

iment  No.  7  there  was  obtained  19.6  per  cent,  of  sugar. 

0.  8,  there  was  obtained  17.8  per  cent,  of  sugar.    In  ex- 

iiere  was  obtaJne<l  20.9  i)er  cent,  of  sugar. 

ig  table  I  give  the  degree  of  polarization,  i.  c,  the  per- 

I  cane  sugar,  in  the  several  samples  of  raw  sugar 


1.. 


iKo.    7.. 


t^ned  in  some  of  the  above  experiments  were  waslied 
lir  appearance  was  greatly  improvetl  thereby,  and  the 
as  to  polarization  were  obtained : 

Per  cent  Pnr  rout, 

01.3  I  No.    Tpolarized 83.0 

89.6     No.    Spolarized ,* 04, 

87.9  1  No.  11  polftmed 87.9 
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A  small  experiment,  preliminary  to  those  above  roconled,  was  made 
with  stalks  of  maize,  and  as  it  was  within  the  means  at  the  command  o1 
the  laboratory,  it  was  carried  to  a  full  conclusiou,  except  only  in  this,  thai 
the  stalks  were  cut  in  an  ordinary  hay-cutter,  then  beaten  in  a  mortar, 
and  the  juice  expressed  by  a  small  hand-press. 

The  amount  of  juice  thus  obtained  was  less  in  amount  and  poorer  in 
quality  than  could  have  been  obtained  by  the  use  of  a  good  macfiine 
but  owing  to  the  completeness  of  the  results  this  small  exi>eriment  has 
considerable  value  as  indicating  what  may  be  done  on  a  more  generous 
scale  and  mth  the  necessary  appliances.  In  this  experiment  28,1^ 
pounds  of  raw  stalks  were  taken,  which  gave  of  stripiied  stalks  19.0^ 
pounds.  From  these  stalks  there  were  obtained  8,43  pounds  of  juice  o: 
a  specific  gravity  1.0G5. 

This  juice,  after  clarification  and  evaporation,  gave  an  excellent  sLrai 
which  was  concentrated  to  a  boiling  i)oint  of  112o  Centigrade,  equal  U 
234P  Fatoenheit,  and  this  sirup  speedily  crystallized,  and  jnielded  oi 
excellent  sugar  .55  pound,  and  of  molasses  ,28  pound. 

According  to  the  above  result,  one  ton  of  raw  stalks  would  havi 
yielded  of  sugar  39.03  i)ounds,  and  of  molasses  19.87  pounds. 

As  has  been  already  said,  tnere  is  no  doubt  but  that  a  more  thorougii 
removal  of  the  juice  from  the  stalks  would  nearly,  if  not  quite,  have 
doubled  the  above  yield,  but  the  experiment  is  valuable  as  showing  the 
jGaeility  with  which  a  very  large  percentage  of  crystallizable  sugar  maj 
be  obtained  from  the  sirup,  amounting  in  this  case  to  what  would  be 
regarded  as  an  excellent  result,  even  when  working  with  sugar-cane, 
viz.,  almost  exactly  two-thirds  the  entire  weight  of  sirup  obtained  as 
crystallized  sugar  in  the  first  crop  of  crystals  obtained  from  titie  simp. 

The  above  experiments,  although  confessedly  far  from  being  complet»^ 
have  at  least  established  the  fact  that  there  is  no  trouble  in  maMn| 
sugar  from  com  and  sorghum,  and  they  have  this  merit  also,  that  eveiy 
thing  has  been  done  quantitatively,  so  that  each  may  see  for  himseU 
where  there  is  room  for  improvement,  and  can  calculate  with  some  de 
gree  of  accuracy  the  probable  yield  per  acre  of  these  crops  in  sugar,  and 
the  cost  of  manufacture. 

An  experiment  was  also  made  with  a  small  lot  of  sugar-beets,  receiyed 
from  F.  D.  Curtis,  of  Charlton,  Saratoga  County,  Xcw  York,  the  otiged 
being  to  leani  whether  the  process  for  the  preparation  of  sugar  ficon 
com  and  sorghum,  as  above  described,  was  api)licable  to  beets  j  14-i 
pounds  of  sugar-beets  were  ground  up,  and  7.87  pounds  of  juioe  wen 
expressed,  ha\ing  a  specific  gravity  of  1.080.  This  juiee  yielded  a  skv^ 
which  crystallized  readily  within  twelve  hours,  and  yielded  .61  pooi^  ol 
sugar,  which  polarized  91.7^  and  .5S  pounds  of  sirup,  fiK)m  which  an 
additional  quantity  of  sugar  may  doubtless  be  obtained.  t 

Still  another  experiment  was  made  with  a  larger  sample  of  sugar^ 
beets  and  the  result  was  the  easy  production  of  sugar  of  a  very  dark 
color,  but  which  was  easily  refined,  and  in  this  dark  condition  polarized 
91.5  per  cent. 

The  molasses  expressed  from  the  above  maize  and  sorghum  sugarSj 
owing  to  want  of  space  in  the  laboratory  for  storing  the  several  tubg 
containing  it,  was  added  together  as  follows : 

Tub  A,  from  maize,  Xos.  2,  3,  4. 

Tub  B,  from  sorghum,  Nos.  6,  7,  8,  9,  10, 11. 

Tub  C,  from  sorghum,  Kos.  12,  13,  14,  15. 

No.  1,  from  maize,  and  No.  5,  from  sorghum,  were  kept  ai)art^  thesf 
sirups  having  been  somewhat  scorched  in  their  manufacture. 

A  second  crop  of  sugar  oontinued  to  form  in  these  lots  A,  B,  and  O. 
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and  after  carefully  removing  these  crystals  of  sugar,  an  exaii 
was  made  of  the  molasses,  in  order  to  determine  its  purity 
nature  of  those  substances  i)i*esent  besides  cane  sugar,  wa 
inverted  sugar. 

The  following  analyses  represent  the  comi)Osition  of  these  sar 
molasses,  both  a«  to  its  proximate  constituents  and  also  the  con? 
of  the  ash : 

Vroximaie  anali/nea  ofmolanscsfrom  sorghum  and  maize  eugara. 


ConatituentA. 


hvorted  sugar 

Ginn , 

Wtter 

Ash 


Com,  A. 


Per  cent. 
32.  G4 

32.  93 
9.08 

21.83 
4.00 


Sorghnm^  B.  I  54 


Per  cent.     \ 

33.25  : 

31.  M 

9.77 

21.24  . 

4.90  I 


100.69 


100.97 


Analyses  of  the  ashes  ofmoJaeses  fwm  sorghnm  and  maize  sugars. 


Constitaents. 


Corn,  A.     <  Sorghum,  B. 


!     Per  cent. 

VOBkLiJUI 4.06 

WWoidd...- i  TiTi 

CUwiie !  2.18  ! 

Bclpfaitrie  acid i  5.70  ; 

fMiphoric  acid .97  i 

line !  38.98  I 

lUpwiA 8.02 

YMmm 41.38  I 

iMHiiOBi I  2.89  i 


Percent 

4.00 


2.86 
3.06 
3.00 
1.01 

24.89 
7.00 

52.50 
4.36 


100.00 


100.00 


S< 


A  small  portion  of  the  molasses,  A,  B,  and  C,  was  submitted 
hoKc  fermentation,  the  alcohol  obtained  by  distillation,  and  the  r 
product,  which  in  each  case  closely  corresponded  to  the  sugar 
in  the  dilOTerent  molasses,  was  filtered  through  bone-black. 

By  the  above  process  was  obtained  in  each  case  high  wines  q 
from  fusel  oils,  containing  38  to  40  per  cent,  of  alcohol  and  po 
pecohar  but  not  disagreeable  properties. 

It  is  obvious  that  in  the  manufacture  of  sugar  from  com-sta 
ROTfhmn  the  skimmings  from  the  evaporator  may  be  thus  readily 
in  tiie  preparation  of  high  wines  or  vinegar. 


SORGHmr  SUGAR-GUM  OB  ZUCKERSCnLEm. 

Tbo  large  class  of  gummy  bodies  has  been  almost  universally 
intotrvo  groups,  the  gums  proper  and  the  vegetable  mucila; 
German  chemical  literature  these  groups  are  called,  respectively, 
and  Schleime.  Sachsse^  in  his  Chemie  und  Physiologic  der  F 
^ohkhjdrate  nnd  Protciyisuhstanzen,  distinguishes  them  by  the 
^^  characteristics: 

The  Schleime,  histologically,  are  more  nearly  related  to  ccllid< 
^^^  gums  ai*e,  being  derivatives  of  the  cell  membranes  for  the  m 

Ike  Schleime  are  distinguished  by  their  relation  to  iodine.  I 
™y  are  colored  blue  or  violet. 
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The  Schleime  give  on  oxidation  with  H  NO3  oxalic  acid,  but  no  mucic 
acid. 

The  Gummi  are  never  colored  blue  by  iodine  or  iodine  and  acids. 

The  Gummi  give,  on  oxidation,  with  HNO3  mucic  acid. 

The  two  groups,  therefore,  although  so  similar  in  exterior  appearance, 
are  easily  distinguished  by  these  striking  characteristics. 

One  other  peculiarity  may  be  added  that,  as  far  as  has  been  investi- 
gated, the  Schleime  possess  no  optical  activity,  while  the  gums,  as  a  rule, 
are  quite  the  reverse. 

The  gum  which  has  been  extracted  from  the  sorghum  molasses  ig 
plainly  to  be  classed,  from  its  reactions  and  characteristics,  among  the 
vegetable  mucilages,  although  it  agrees  with  no  hitherto-known  membei 
of  that  class.  It  gives  oxalic  acid  and  no  mucic  acid  on  oxidation, 
colored  blue  by  alcoholic  iodine  and  hydrochloric  acid,  and  is  opti  > 
inactive. 

Its  extraction  and  preparation  in  a  pure  state  was  carried  out  as  fol 
lows :  600  grams  of  the  molasses  were  dissolved  in  a  half  litre  of  water, 
and  to  this  sufficient  95  per  cent,  alcohol  added  to  make  the  resulting 
liquid  80  per  cent,  alcohol.  This  caused  a  precipitation  of  the  gum, 
while  the  sugar  and  much  coloring  matter  remained  in  solution.  Th€ 
precipitated  gum  was  washed  with  80  per  cent,  alcohol  by  decantatioi] 
until  the  supernatant  liquid  showed  no  coloration.  The  gum,  after  the 
evaporation  of  as  much  as  possible  of  the  adhering  alcohol,  was  dis 
solved  in  a  little  water,  and  the  solution,  which  was  of  inky  blacfaiess. 
wanned  for  a  short  tune  with  purified  bone-black,  was  filtered  through 
hot  ribbed  filter.  The  resulting  filtrate  was  of  a  straw-yeUow  color,  ano 
on  precipitation  by  alcohol  gave  a  flocculent  snow-white  gum,  wMch  was 
washed  alternately  by  80  per  cent,  alcohol,  95  per  cent.,  and  absolute 
alcohol,  and  then  on  a  cloth  filter  with  absolute  alcohol  and  ether.  The 
first  attempt  to  dry  the  gum,  on  removing  it  from  the  filter,  was  a  fail 
ure.  Over  sulphuric  acid  it  shrunk  up  to  a  gummy,  black,  oxidized  mosi 
which  was  striking  in  comparison  to  the  snowy  whiteness  of  the  origina 
substance.  It  was  found  necessary  to  wash  very  thoroughly  witii  abso 
lute  alcohol  and  ether  on  the  Bunsen  pump,  and  then  to  diy  rapidly  ii 
a  stream  of  C  O2  at  common  temperatures,  breaking  up  the  lumps  whid 
formed  from  time  to  time. 

The  gum  so  prepared  is  a  white  powder,  easily  oxidizing  on  expo 
sure  to  the  air  and  turning  black.  It  is  somewhat  deliquescent.  Unde] 
80  per  cent,  alcohol  it  may  be  preserved  iudefinitcly  as  a  6now-whit< 
substance.  In  aqueous  solution  it  separates  on  standing,  a  thick  scun 
or  skin  forming  on  the  surface.  This  scum  is  not  colored  in  any  way  b^ 
iodine,  and  appears  to  be  some  decomposition  product  of  the  original  sub 
stance  into  a  true  gum,  like  tragacanth.  Such  a  decomposition  has  beei 
suspected  in  other  vegetable  mucilages. 

Owing  to  the  difficulty  of  obtaining  the  gum  dry  in  a  condition  fit  fo 
analysis,  no  combustion  has  been  made.    It  contains  a  small  amount  0 
ash.    Below  are  some  of  its  reactions  in  aqueous  solution : 
CaHfiO  Precipitates  flocculent. 

Na  O  H  Precipitates  flocculent. 

H  CI  Clears  up  a  turbid  solution. 

Pb  (C2  H3  02)2  Heavy  precip. 

Pb3  O2  (C2  H3  02)2         Light  precip. 
H  N  O3  Oxidized  to  (C  O  O  H)2 

Fe,  Clfi  )  XT  • 

Hg  CI2  }  ^^  P^^^P- 

Tannic  acid  No  precip. 
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Penuauganate  Eapid  oxidation. 

AgNOa  IIea\^"  precip.,  reddens  by  light. 

NH4OH  riocky  precip. 

Ammon.  acet.  zinc.    Heavy  precip. 

BaOjHj  Heavy  precip. 

Cu(CaH3  02)2  Precip.  sol.  in  excess. 

Cochineal  solut.  Purple  flocky  precip. 

PehliDg  solution,         Gives  a  flocky  precip.,  soluble  in  an  excess,  but 

reducing  only  slightly,  even  on  long  boiling,  and 
that  probably  owing  to  a  trace  of  sugar  in  the 
gum. 

As  has  been  said  before,  the  gum  is  colored  bright  blue  by  iodine  and 
adds,  but  only  under  certain  conditions.  It  must  be  in  a  dry  state  be- 
fore adding  H  CI,  and  the  iodine  must  be  in  alcoholic  solution.  A 
solution  of  K  I  and  I  in  water  gives  a  violet  coloration.  In  this  respect 
the  gum  agrees  perfectly  with  quince  mucilage,  which  gives  the  same 
reactions  with  iodine  peculiar,  it  seems,  to  these  two  substances. 

That  it  does  not  rotate  the  ray,  of  light  shows  that  it  is  quite  different 
from  any  of  the  true  gums,  which  are  all  optically  active,  dextrin,  which 
it  resembles  in  many  other  respects,  having  a  specific  rotation  of  4-2.350. 

hi  a  pure  condition  it  has  no  odor,  but  the  alcohol  which  is  decanted 
from  it  in  tiie  process  of  washing  has  a  powerftd  odor  similar  to  ginger- 
bread, and  from  this  smeU  the  alcohol  cannot  be  purified  by  fistSla- 
tion.  It  seems  to  be  identical  with  the  disagreeable  odor  of  the  alcohol 
distilled  from  the  sirup,  and  to  it  is  due,  perhaps,  the  disagreeable 
taste^metimes  perceived  in  sorghum  sirups. 

Analogous  experiments  with  cane  molasses  show  that  the  same  or  a 
similar  gum  is  present  in  cane,  but  in  a  very  much  smaller  amount. 
Whether  the  gum  is  already  formed  in  the  plant  at  the  time  of  expres- 
sion of  the  juice  is  a  question  still  open,  but  from  analogy  we  might 
reason  that  there  is  at  least  a  time  at  which  we  should  express  the 
juice  from  the  canes  to  obtain  a  minimimi  of  gum.  No  method  for 
the  removal  of  the  gum  after  its  aetual  formation  seems  possible.  A 
quantitative  estimation  by  Mr.  Wellington  shows  that  there  is  about  9 
per  cent.-  of  the  substance  in  the  sirup  on  which  we  have  worked. 

The  following  reports  received  by  the  department  during  the  past 

year  will  show  the  practical  results  thus  far  secured  in  the  production 

of  sirup  from  sorghum.    These  results  are  arranged  according  to  yield 

per  acre. 

^  Edgar  Beebe,  La  Fayette  County,  Wisconsin,  320  gallons  good,  clear 
sirup. 

2.  J.  w.  nemy,  Pikeville,  Bledsoe  County,  Tennessee,  275  gallons 
^vy  sinip. 

3.  Peter  Spear,  Blcdsoo  County,  Tennessee,  275  gallons. 

^  C.  A.  Harrison,  Van  Buren,  Michigan,  260  gallons,  very  fine,  on  sand 
joam;  235  gallons,  good,  on  heavy  clay:  232  gallons,  good,  on  light 
loam. 

.5-  J.  B.  Brown,  Eedwood  County,  IVIinnesota,  220  gallons  dense 
sirup. 

^-  II.  F.  L.  Lagenhadt,  Miami  County,  Ohio,  173  gallons. 
f'  ^Vm.  B.  Simpson,  Laclede  Coimty,  Missoui-i,  170  gallons. 
^'  H.  J.  Mallory,  Levanna,  Cayuga  County,  New  York,  1C7  gallons 
extra  sirui). 
*»^'  John  Higinbotham,   Eichland  County,   Wisconsin,   IGO   gallons 


110         REPORT   OF   THE   COMMISSIONER   OF   AGRICULTURE. 

10.  0.  O.  Pearson,  McHeiiry  County,  Illinois,  IGO  gallons,  fine  quality. 

11.  E.  W.  Stewart,  Erie  County,  New  York,  156  gallons. 

12.  J.  J.  W.  Smith,  JMarsliall  County,  Mississippi,  115  gallons. 

13.  H.  Silver,  Pope  County,  Minnesota,  144  gallons. 

14.  J.  S.  Thompson,  Cumberland  County,  New  Jersey,  144  gallons. 
The  average  of  the  above  returns  is  a  little  more  than  200  gallons  of 

sirup  from  an  acre.  The  sorsfhum  giving  these  results  was  in  every 
case  the  JViinnesota  Eaily  Amber.  Ten  different  States  are  included 
in  the  above  returns.  There  is,  therefore,  no  reason  to  doubt  that 
with  ordinary  care  the  production  of  sirup  may  be  equal  to  at  least  200 
gallons  to  the  acre,  and  by  proper  means  in  its  preparation  at  least  8 
pounds  of  sugar  to  the  gallon  may  be  secured,  or  1,000  pounds  of  sugai 
to  the  acre,  besides  the  molasses,  which  would  amount  to  800  or  1,000 
pounds  more. 

ANALYSES  OF  CAKE,  MAIZE,  AND  SORGHUM  SUGARS. 

I  give  below  for  comparison  the  results  of  analyses  of  several  sngare 
received  at  the  department  from  different  sources.  These  are  all  open- 
pan  sugars,  similar  to  and  comparable  with  the  sugars  made  at  thi 
department  from  maize  and  sorghum. 

No.  1.  Tahiti,  from  sugar  cane. 

No.  2.  Porto  Eico,  from  sugar  cane. 

No.  3.  New  Orleans,  from  sugar  cane. 

No.  4.  Maize,  from  F.  L.  Stewart,  Murrysville,  Pa. 

No.  6.  Maize,  from  F.  L.  Stewart,  Murrysville,  Pa. 

No.  6.  Sorghum,  from  L.  C.  Mattox,  Homerville,  Ga.  i 

No.  7.  Sorghum,  from  WiLLiam  Hughes,  Dupont,  Ga. 

No.  8.  Sorghum,  from  F.  L.  Stewart,  Murrysville,  Pa. 


Nnml>er  of  analysis. 


No.l 
No.  2 
No.  3 
No.  4 
No.  5 
No.  6 
No.  7 
No.  8 


SuGioee. 

SiVBited 

mgiKC, 

Percent 

Fwcenl 

87 

6.8 

89    • 

7.4 

84 

a  7 

89 

7.2 

82 

7.0 

94 

2.6 

01 

6  « 

83 

U 

It  will  be  observed  that  the  sugars  from  corn  and  sorghum  compan 
fiavorably  with  those  from  sugar  cane  in  the  above  list. 

ASH  ANALYSES  OF  SUGAR  CANES  FROM  DEIilERARA  AND  OF  S0RGnU3 

(EARLY  AjMBim). 


No.  1.  Plant  cane,  from  Demerara. 
No.  2.  Kattoon  cane,  from  Demerara. 
No.  3.  Eat  toon  cane,  from  Demerara. 


No.  4.  Early  Amber  sorghum,  from  Eijrgs's  fann,  near  Washington. 
No.  5.  Early  Amber  sorghum,  from  Mc 


No.  0.  Sorghum,  from  Tennessee. 


Montgomery  County,  Maryland. 
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Ill 


Constituents. 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

SUca 

Per  cent. 

20.  28 

17.03 

5.  05 

7.11 

1.32 

5.96 

24. 47 

ia7d 

Per  cent. 

34. 1)0 
1.55 

19.73 
1.96 
L70 
6.07 

32. 31 
1.72 

Per  cent. 

35.  54 
1.  59 

18.50 
2.04 
1.80 
5.  86 

32.91 
1.76 

Per  cent. 

8.97 

3.91 

5.55 

3.64 

13.49 

10.47 

49.66 

4.31 

Per  cent. 

2.93 

13. 24 

11.70 

4.50 

9.00 

10.28 

33.77 

14.58 

Per  cent 
1&36 

Clilorise .  .            .................. - 

30 

SidDbnric  acid 

4.85 

Phosphoric  acid 

1L08 

iiw».......!..:::::::: 

24.95 

¥"pif«» 

13.70 

Pbtasm 

25.70 

PotsMfinxn  ...... r T 

.43 

100. 

100. 

100. 

100. 

100. 

100. 

Total  ash  in  drv  cane  ................... 

1.58 
5.49 

2.42 
L08 

2.46 

1.79 
17.09 

1.59 
1L88 

L63 

COtiaoradeaiJi  . 

14.07 

SUGAB-BEETS. 

During  the  year  1878  there  were  sent  out  from  the  Department  the 
foflowing  varieties  of  sugar-beet  seed,  viz : 

Lane's  improved,  from  Eockford,  111. 
White  red-top,  from  Vilmorin  &  Co. 
White  small-rooted,  from  Vilmorin  &  Co. 
SQesian  green-top,  from  Vilmorin  &  Co. 
Vihnorin's  improved,  from  Vilmorin  &  Co. 

A  circular-letter  was  sent  after  the  several  parcels  of  seed,  requesting 
wplies  to  the  following  questions: 

1st  Time  of  planting. 

2d.  Depti  of  plowing. 

M.  Quantity  of  seed  used  per  acre  or  fraction  thereot 

4th.  Distance  of  rows  from  each  other. 

^th.  Distance  between  beets  in  the  row. 

Wu  Time  of  harvesting. 

7th.  The  nature  of  the  soil  and  subsoil. 

Sth,  What  kind  of  manure  was  applied  I 

Wi.  Had  the  ground  been  previously  well  manured  ? 

10th.  Are  you  in  the  habit  of  raising  root  crops  every  year! 

Uth.  Did  the  drought  at  the  end  of  June  and  beginning  of  July  per- 

^PtiWy  interfere  with  the  sugar-beuts  I 

12th.  What  is  the  cost  of  raising  sugar-beets  ?    State  cost  in  money 

^^e,  if  known,  or  your  oi)inion  of  cost,  a.s  compared  with  other  root 
crops, 

13th.  Have  the  beets  suffered  from  frost;  and,  if  so,  at  what  datet 

Uth.  What  other  crops,  if  any,  suffered  from  the  same  frost? 

15th.  Have  injects  infested  the  sugar-beet  crop ;  and,  if  so,  what  kind  t 

Wth.  WTiat  other  peculiarities  did  you  observe  regarding  this  special 
cropf 

I'th.  WTiat  quantity  in  weight  of  beets  did  you  harvest  per  acre  I 

-^  invitation  was  also  extended  to  those  raising  the  beets  to  send 
specimens  to  the  department  for  analysis. 

^  reply  to  this  invitation  there  have  been  received  fifty  seven  speci- 
mens of  beets,  the  analyses  of  which  are  given  hereafter. 

W  the  fifty-seven  sending  beets  forty-nine  sent  replies  to  the  above 
^^cstions  concjerning  their  culture. 

Implies  to  the  above  list  of  questions  were  received  fix)m  fourteen, 
^ni  whom  no  samples  of  beets  have  been  received  for  analysis. 

Ejglit  of  those  sending  beets  for  analysis  have  as  yet  failed  to  reply 
to  the  questions. 

The  i-esults  of  the  analyses  were  in  every  instance  forwarded  to  those 
^  the  beet8,_and. these  results  are  tabulated  below^s 
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Umbo  of  eiimrimeiiter. 

Tdwnihip. 
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Tlie  roots  in  the  above  list  whicli  come  ap  to  the  leqniremeat  for  a 
good  Bugar-beet,  aa  regaitis  the  amount  of  foreign  matter  which  accom- 
panies the  Bngar  in  the  jaice.  viz.,  not  more  than  20  per  cent,  of  the  total 
matter  in  solution,  are  the  following,  placed  in  the  order  of  their  com- 
parative valae: 


No.  3,  which  containB  88.93  per  cent,  of  sngac  ii 
No.  1,  which  contaics  88.6*3  per  cent,  of  sngor  in 
No.  4,  wMch  contains  84.77  per  cent,  of  angar  ir 
No.  5,  which  contains  83.30  per  cent,  of  sugar  ii 
No.  11,  whicii  contains  82.79  per  cent,  oftugar  i 


eolnble  matter  of  the  juice. 
soluble  mattor  of  tho  juice. 
soluble  matter  of  the  juice, 
soluble  matter  of  the  juico. 
1  Bolable  matter  of  tho  juice. 


Next  to  these  in  value  are/owr  specimens,  which  contain  more  than  20 
per  cent,  and  leaa  than  25  per  cent,  of  impurity  in  the  soluble  matt^  of 
tlie juice,  viz: 


No.  7,  which  contains  79.G0  per  cent,  of  sugar  ir 
Ho.  10,  -which  contains  79.38  per  cent  of  sugar  i 
No.  2,  which  contains  78.37  per  cent,  of  sugar  ii 
No.  S,  which  contains  77,91  per  cent,  of  sugar  if 


tlie  soluble  matter  of  the  juioo. 
1  the  soluble  matter  of  the  juice, 
the  soluble  matter  of  the  juice, 
the  soluble  matter  of  thejuioe. 


No.  18,  which  contains  50.34  per  cent-of  sugar  in  the  solublematter  of  the  juice. 
No.  20,  which  contains  4.'i.61  per  cent,  of  sugar  in  thesolable  matter  of  the  juice. 
No.  31,  which  contains  43. G2  ))erccnt.  of  sugar  in  thesolublematter  of  the  juice. 
No.  27,  which  contains  3G. 51  per  cent,  of  sugoxin  thOBoInble  matter  of  the  juice. 
No.  30,  which  contains  28.67  per  cent,  of  sugar  in  the  soluble  matter  of  the  jmce. 

It  is  greatly  to  bo  regretted  that  we  have  been  unable  to  secure  fiill 
returns  from  those  who  sent  beets  for  analysis,  since  the  cumulative  tes- 
timony thus  secured  from  sections  so  remote  would,  from  the  large  nnm- 
l>er  of  beets  analyzed,  have  given  us  substantial  data  tor  conclusion  as 
to  several  iioints  of  very  great  practical  importance. 

The  following  conclusions,  however,  appear  obvious  frvm  the  above 
results: 

1.  The  best  five  samples  received  were  in  three  cases  manured  with 
stable  manure,  while  tiie  other  two  received  no  manure  or  fertilizer 
Whatever. 
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2.  ThQ  best  five,  as  will  be  seen,  grew  almost  entirely  below  the  sur- 
face, the  average  of  the  five  giving  89.35  per  cent,  below  ground,  as 
compared  with  the  poorest  five,  the  average  of  which  gave  73.16  per 
cent,  below  ground. 

3.  The  smaller  roots  gave  better  results  than  the  larger,  since  the  first 
five  samples  averaged  1.32  pounds,  while  the  poorest  five  averaged  2.30 
pounds  each. 

PERUVIAN  SWEET  POTATOES. 

The  following  results  were  obtained  in  a  partial  examination  of  speci- 
mens of  sweet-potatoes  sent  from  the  valley  of  the  river  Chira,  Depart- 
ment of  Piura,  Peru,  by  S.  0.  Montjoy,  United  States  consul,  Lambaye- 
qne.Peru. 

™)m  the  letter  received  from  Mr.  Montjoy  it  appears  that  there  are 
three  well-known  varieties  of  "Carmotes"  or  sweet-potatoes. 

1.  Porto  Viejo,  said  to  be  very  large,  very  sweet,  and  very  abundant. 

2.  Boca  Sagarto,  not  so  large,  but  very  much  sweeter,  and  of  better 
flavor. 

3.  Nina,  smaller^  excellent  flavor,  and  very  sweet. 

XJpon  examination  of  the  specimens  received,  it  was  easy  to  distin- 
gnish  three  varieties,  as  follows: 

A.  Skin,  dark  red;  flesh,  deep  pink. 

B.  Skin,  light  pink;  flesh,  yellowish  white. 
0.  Skin  and  flesh,  yellowish  white. 

The  average  weight  of  the  tubers  was  about  1 J  or  1 J  pounds. 
An  examination  of  the  juice  from  the  different  samples  gave  the  fol- 
lowing results : 


Estimation. 


Specific  gravity  juice 

percent  juice  crprcssed 

jercrat  Sagarin  juice , 

5«T  cent  impurities  in  juice 

«r  cent  sugar  in  soluble  matter 


A. 

B. 

1.075 

1.068 

84.  CI 

37.12 

11.01 

0.44 

6.41 

6.61 

63.20 

62.72 

c. 


1.070 
27.67 
11.01 
4.31 
7L80 


ANALYSIS  OF  YAM. 

^  analysis  of  the  yam  was  made  with  the  following  results : 

Per  cent 

,  .  C  Water 31.13 

Jnice  expressed,  4G  per  cent....  ^  Sugar 5.58 

(Other  solids 9.29 

^,    ,  (Water 20.92 

*^P)  ^  per  cent <  Sugar 3.75 

(  Other  solids 29.33 

100.00 

The  expressed  juice  upon  standing  from  one  to  two  hours  deposited  a- 
*^ge  amount  of  starch,  nearly  8  per  cent,  of  the  juice  by  volume. 

BEET-BOOT  SIEUP. 

.  ^  specimen  of  beet-root  sirup  received  from  Mr.  B.  W.  Payne,  Com- 
^&  J^^  T.,  gave  upon  analysis  the  following  results: 

_  Per  cent. 

y**er 25. 36 

J^^^rose 49.00 

Sl^rted  sugar 9.01 

^'"^et  matters 16.63 

100. 00 
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SORGHUM  smUP. 

Several  samples  of  sirups  from  sorghiim  have  been  sent  to  the  depart- 
ment for  examination  for  the  purpose  of  learning  why  they  failed  to 
crystallize.  In  every  case  it  has  been  found  that  through  some  defect 
in  the  preparation  of  these  sirups  the  sucrose  or  cane  sugar  had  suffered 
inversion  to  a  very  great  extent,  and  thus  prevented  crystallizatioiL 

One  sample  analyzed,  from  Mr.  Constantino  Merrelas,  Brookhaven, 
Miss.,  polarized  only  28.65^,  while  another,  from  Jacob  Latshaw,  Cedar- 
ville,  111.,  polarized  only  29^. 

This  has  been  mainly  the  experience  of  the  past  quarter  of  a  century 
with  sirups  from  sorghum  and  from  maize,  and  therefore  the  importance 
of  the  results  obtained  m  the  department  and  already  furnished  cannot 
be  too  highly  emphasized,  viz.,  that  in  not  a  single  experiment  was  tixeve 
a  failure  in  securing  good  crystallization. 

MA^'NA  OR  FIR  SUGAR. 

A  specimen  of  so-called  fir  sugar  was  received  from  Joseph  Sclianno, 
Yakima,  Washington  Territory,  through  the  Smithsonian  Institution. 

Upon  examination  it  proves  to  be  a  very  excellent  specimen  of  manna. 

It  occurs  as  an  exudation  upon  the  branches  of  the  fir  trees,  and  is 
said  to  be  so  abundant  as  to  break  down  the  branches  with  its  weight, 
which  statement  is  perfectly  credible  after  seeing  the  specimens  sent  for 
examination  attached  to  the  branches  from  which  it  had  exuded. 

As  to  its  composition,  properties,  and  use,  reference  is  made  to  the 
United  States  Dispensatoiy. 


ANALYSES  OF  TWO  SIRUPS  RECEIVED  FROM  JACOB  LATSHAW,  CEDAE- 

VILLE,  ILL. 

One  of  these  samples  was  an  ordinary  dark-colored  sirup,  while  the 
other  was  of  a  Ught  color.    The  composition  is  given  below : 


Coustituents. 


Water 

Ash,  solnble  in  water.. 
Asliy  insolnble  in  water 
Cane  sugar  (sucrose)-.. 
Starch  sugar  (glucose) . 

Inverted  sugar 

Not  determined 


Dark  simp. 


Fer  cent 

17.90 

2.18 

.63 

20.01 

None. 

48.69 

1.59 


Light  simp. 


Per  cent 

21.34 

.59 

.21 

None. 

77.41 

None. 

.45 


The  above  analysis  shows  the  dark-colored  sample  to  have  been,  as  it 
purported  to  be,  an  ordinary  sorghum  sirup.  The  light-colored  sample 
was  not  derived  from  sugar  cane  nor  from  any  saccharine  producing 
plant,  but  was  probably  made  entirely  from  starch,  being  the  substance 
known  in  commerce  as  starch  sugar,  or  glucose. 

The  substitution  of  these  handsome  artificial  sirups  for  true  molasfiea 
or  sirup  is  much  more  common  than  has  been  supposed.  If  propedy 
made  mere  is  no  known  reason  why  their  use  ahould  be  deleterioaSi  bat 
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they  have  less  sweetening  power  and  cost  less  than  the  genuine  sirup, 
although  the  lat  ter  may  be,  as  in  the  present  ease,  inferior  in  appearance. 

Like  artificial  butter,  the  so-called  oleomargarine,  they  may  be  per- 
fectly harmless  to  the  consumer,  but  common  honesty  demands  that  thej' 
be  sold  for  what  they  truly  are. 

The  amount  and  composition  of  the  ash  of  molasses  being  of  great  value 
in  enabling  one  to  determine  their  true  character,  they  are  given  below. 

Analysis  of  ash  of  two  sirxps  received  from  Jacob  Latshaw,  CedarvillCf  III, 


Cosstitnenta. 


p« 


CQ 


Per  cent,  of  ash 2.81        .80 

rercen{.of  iish,  soluble  in -water 2.18        .59 

Per  cent,  of  ash,  iusoluhlo  in  water 63        .21 

Tlie  amount  of  phosphoric  acid  was  pretty  large  in  the  dark  sirup, 
vhile  in  the  light  sirup  there  was  none  present.  This  difference,  as  also 
the  great  diiTerence  in  the  total  ash,  is  very  mai'ked.  The  dark  sirap 
wider  the  microscope  showed  abundant  crystals  of  cane  sugar,  and  upon 
standing  a  small  quantity  of  sugar  was  deposited,  while  the  light  sirup 
became  in  a  short  tin^e  semi-solid,  and  under  the  microscope  presented 
^0  crystals  of  cane  sugar,  but  an  aoundance  of  steUated  crystals,  chanuj- 
temtic  of  glucose. 

There  is,  therefore,  no  reason  to  doubt  but  that  this  light  sirup  was 
simply  a  saturated  solution  of  starch  sugar,  or  glucose. 

exa:\ii:n'attons  fok  tannic  acid — analysis  of  canaigre  iioot. 

The  sami)le  was  taken  from  roots  received  by  this  department,  in 
1868,  from  Xortlnvcstern  Texas.  The  roots  are  I'roin  4  to  (3  or  8  inches 
long  by  a])out  1  inch  in  diameter,  deeply  corrugated,  of  a  dark-brown 
color  externally,  a  deep  red-bro\\Ti  color  internally,  and  of  a  peculiar 
^r  like  madder.  In  fine  powder  it  is  of  a  light  red-brown  color. 
.  The  fresh  root. s  received  fi^om  the  same  locality  were  smooth  in  out- 
}wie,  and  much  resembled  sweet-potatoes  in  form,  but  were  dark-brown 
^  color.  In  transverse  section  they  were  of  a  bright  lemon-yellow 
color,  which  rapidly  changed  to  red-brown  by  exposure  to  the  air.  They 
^waiervery  rajndly,  beconcdng  shrivelled  like  the  roots  previously 
received. ' 

Both  the  fresh  and  the  dry  roots  have  a  very  astringent  taste.  In 
the  fresh  root,  containing  68.07  per  cent,  of  moisture,  the  tannin  equalled 
0.51  per  cent.,  or  2G.62  per  cent,  when  calculated  to  water-free  sub- 
stance. 

51ie  air-dry  roots,  containing  11.17  per  cent,  of  moisture,  contain  23.45 
^^  cent,  of  tamiic  acid,  equivalent  to  20.30  per  cent,  of  tannin  in  strictly 
^  root.  Fiom  the  close  agreement  in  the  tannin  estimations  in  the 
f^  and  dry  roots  it  would  seem  as  if  the  tannin  was  not  affected  by 
*o^f?  keeping. 

This  tannic  acid  is  of  the  variety  known  as  rheo-tannic  acid,  and  is 
Identical  with  that  existing  in  rhubarb.  In  many  respects  canaigre 
'W  resembled  rhubarb,  and  the  following  analysis  has  been  made  with 
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a  view  to  determine,  if  possible,  the  value  of  cafiaigre  root  either  as  a 
tanning  material  or  as  a  medicinal  substance. 

The  following  are  the  percentages  extracted  by  solvents  from  the  air- 
dry  root,  which  contained  11.17  per  cent,  of  moisture: 

Cold  water 41.48 

Alcohol,  98  per  cent 44.01 

Alcohol,  85  per  cent 48.19 

Petroleum  ether 90 

Chloroform ..••....      .92 

Carbon  disnlphide.... .96 

Ether  extracts  varying  amounts  according  to  the  time  it  is  allowed  to 
act.  It  wiU  be  observed  that  petroleum  ether,  chloroform,  and  carbon 
disnlphide  extract  nearly  the  same  amounts.  The  extract  thus  ob- 
tained was  a  yellow,  soft-solid  substance,  freely  soluble  in  alcohol,  ether, 
benzole,  carbon  disnlphide,  and  chloroform  5  insoluble  in  water.  Its 
solutions  have  a  faintly  acid  reaction.  It  is  soluble,  in  gi-eater  part,  in 
alkaline  hydrates,  with  a  beautifcd  pink  to  carmine  color.  Its  faintly 
alkaline  ammoniacal  solution  precipitates  acetate  of  lead  pink,  and  re- 
duces potassium  permanganate  in  the  cold,  and  apparently  reduces  sil- 
ver nitette.  This  substance  has  been  caUed  yellow  resin  in  this  analysis, 
although  it  may  contain  traces  of  oil,  chrysophanic  acid,  and  emodin 
(Quar.  Jour.  Oh.  Soc,  x,  300).  Alcohol  extracts  the  above  yellow  r< 
and  a  red-brown  substaiice  in  some  particulars  resembling  the  erythro- 
retin  of  Schlossberger  and  Dopping  (Ann.  Ch.  Pharm.  Ij  219). 

This  substance,  when  dried,  is  a  brittle,  red-brown  solid,  not  fusible 
on  the  water-bath,  soluble  in  alcohol  and  diluted  alcohol,  insoluble  in 
water,  and  nearly  insoluble  in  ether,  chloroform^  benzole,  petroleum 
ether,  carbon  disnlphide.  With  alkaline  hydrates  it  dissolves  to  a  beau- 
tiful purplish-red  solution ;  excess  of  acid  re-precipitates  the  substance. 
Alcohol  also  extracts  the  rheo-tannic  acid  already  mentioned,  togethei 
with  some  sugar  and  a  red  substance  soluble  in  water. 

Water  extracts  this  red  coloring  matter,  a  brownish  coloring  mattei 
insoluble  in  alcohol,  ether,  etc.,  together  with  gum,  pectin,  and  sugar. 

Dilute  potassium  hydrate,  used  after  the  substance  had  been  thor- 
oughly extracted  by  alcohol  and  water,  was  colored  dark  purplish  red 
When  acidiiied  the  solution  precipitated  flocks  of  a  deep  red-brown  sub- 
stance, much  resembling  the  red  substance  extracted  by  alcohol,  bul 
differing  from  it  in  being  insoluble  in  alcohol. 

In  all  these  particulars  this  substance  exactly  corresponds  with  apo 
retiriy  and,  accordingly,  it  has  been  so  designated  in  this  analysis. 

The  root  contained  considerable  sl^arch ;  the  starch  grains  were  me 
dium-sized,  round  and  ovate.  The  starch  was  converted  into  glucose 
by  dilute  sulphuric  acid,  and  estimat;ed  from  the  glucose  formed. 

Albuminoids  were  calculated  from  the  total  nitrogen,  by  combustion 
with  soda-lime. 

Cellulose  was  determined  in  the  residue  after  the  extraction  of  all  the 
above-named  substances. 

Moisture  was  determined  from  loss  of  weight  at  llOo  to  120°  O. ;  asli 
by  simple  combustion. 

The  figures  given  are  for  ash-free  substances,  and  direct  estimationi 
were  made  in  every  case,  except  for  sugar  and  "  red  substance  solul 
in  water.^    Oxalic  and  maHc  acids  were  not  estimated. 
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AnalgtU  of  caSaigre. 
Trace.  "\ 

>loin^ciu»l 10.48  [solableim  alcohoL 

>l«mwater) 10.441 

"' '  ^       ^ 23.45      ?^'>^l«li'W»t«'- 

color 6.41     J 

5.21 

4.78 

18.00 

4.53 

4.38 

11.17 

99.77 

root  is  Talnable  either  for  tanning  polioses  or  for 
uat  be  determined  by  actual  experimentation.  The  re- 
sis  fails  to  show  the  presence  of  any  substances  that 
rioas  to  leather,  and  the  large  proportion  of  tannic  acid 
'orable  indication.     In  many  particalars  this  root  re- 

and  it  seems  prol^ble  that  it  may  be  ased  to  advan- 
'  rhabarb,  where  a  more  astringent  medicine  is  indi- 

ige  of  the  fresh  root  from  yellow  to  brown  may  be  due 
yellow  resin  into  the  less  soluble  red-brown  substances. 


SSAMINATION  OP  DOCKS  FOE  TASNIN. 

on  of  two  species  of  our  native  docks,  allied  to  the 
o  made,  with  the  following  results : 

]i  root ................................... ...  3.47  per  cant. 

root 5.54  percent. 

li  root Traces. 

)f   sumao    (Ehua  glaJtra)  was    received   from  Bobert 
,  Iowa,  which  was  found  to  contain  as  follows : 

b leaves  .. lli.fiO  percent. 

leaves ....  .. 1G.87  percent. 

m  was  also  made  of  the  pods  of  the  Balsanwearpon 
^arrobo  or  AlgarrobiUa"),  a  plant  growing  in  Pern, 
■  which  are  said  to  contain  over  60  per  cent  of  tannio 
showed  a  somewhat  smaller  amount  than  that  men- 
:  20  per  cent,  of  gam,  and  a  little  resin. 
i  seems  well  adapted  for  the  manu&ctore  of  ink,  for 
is  said  to  be  extensively  used,  but  it  hardly  appears 
should  add  very  greatly  to  tba  commercial  supply  of 
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e  perhaps  disposed  to  doubt  the  superiority  of  good 
even  ordinary  seed.     Indeed,  repeated  experiments 
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have  fully  demonstrated  tLe  superiority  of  fully  developed  and  \ 
matured  seed.  A  feTV.  years  since  the  department  secured  from  Engl 
a  few  bushels  of  oats  (the  Excelsior),  which,  by  means  of  careful  ^ 
nowing,  had  reached  a  weight  of  51  pounds  to  the  bushel.  These  < 
were  distributed  over  tlia  country,  and  numerous  reports  recei 
showed  a  ci-op  which  weighed  40  pounds  and  upwards  to  the  bushe 

Without  doubt,  by  continued  selection  of  the  heavier  seeds,  this 
markable  weight  could  have  been  maintained,  if  not  still  moreincrea^ 
but  through  neglect  of  this  precaution,  these  oats,  which  promised  s 
results,  have  ali-eady  fallen  down  to  the  common  level,  and  weigh  £ 
28  to  32  pounds  to  the  bushel. 

It  is  well  known  that  all  seedsmen,  in  thek  eiforts  to  develop  any  i 
variety,  are  most  careful  in  this  matter  of  selection  ;  and  since  ther 
nothing  to  forbid  the  ordinary  farmer  from  i^ursuing  the  same  coi 
and  attaining  equally  satisfactory  results,  the  conclusion  is  that  its 
treme  importance  has  not  been  fully  api)reciated  by  our  people. 

To  emphasize  this  point,  a  series  of  experiments  has  been  made  t 
difierent  seeds,  the  results  of  which  are  given  below.  The  seeds  ta 
for  this  purpose  were  such  as,  from  theu*  size,  could  readily  be  pic 
over  one  hy  one,  and  comprised  tJi#  following : 

1.  Maize,  StoweU's  Evergreen,  sweet,  grown  in  K"ew  England. 

2.  Maize,  Improved  Prolific,  white,  grown  in  Tennessee. 

3.  Maize,  Compton's  Early,  yellow,  grown  in  Pennsylvania. 

4.  Pease,  Kentish  Invicta. 

5.  Pease,  Extra  Early. 

6.  Pease,  Sugar  Pease. 

7.  Beans,  Lima. 

8.  Beans,  Golden  Wax. 

9.  Beans,  Dwarf  German  Wax. 

These  seeds  were  taken  from  the  stores  in  the  department,  ajad  tl 
is  no  doubt  that  the  percentage  of  vitality  was  almost,  if  not  quite, ! 

One  quart  of  each  variety  was  taken,  and  by  careful  picking 
divided  into  thirds,  as  follows:  fiLrst  the  best  third  was  selected,  t 
the  poorest  half  of  the  remainder,  and  the  middle  third  remained. 

Upon  weighing  a  given  bulk  (one-quarter  Utre)  of  the  best  and  poo; 
thfrds,  there  were  found  but  slight  differences  in  weight,  showing  t 
really  the  seed  was  all  good  and  fuU  weight.  The  ratio  of  best  to  p( 
est  tjijrds  by  weight  was  as  follows : 

Best         Poo 
one-third,   one-t 

Maize,  Stowcll'a  Everjip'ccn 100  to 

Maize,  Improvod  Prolific 100  to    1 

M^o, Compton's  Ear]y --..^ ,---.. .-.-... 100  to 

Pease,  Kentish  Invicta - 100  to 

Pease,  Extra  Early  ...... ...^ , .^ , 100  to 

Pease,  Sugar  Pease 100  to    1 

Bean8,Lima 100  to    1 

Be^ns, Golden  Wax 100  to 

Beans,  Dwarf  German  Wax 100  to 

As  will  be  seen  from  the  above,  in  no  case  was  the  difference  v 
marked,  although  in  every  case  but  two  it  was  in  favor  of  the  best  thii 
These  exceptions  doubtless  arose  from  the  large  size  of  these  sec 
which  preveuted  their  being  closely  packed  in  so  sms^  a  vessel  aa  t 
m  wlMi  tiiey  wem  weighed  out. 
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Under  tlie  head  of  mtrogenous  or  albtuninoid  matters  in  the  above 
analyBes  there  appeared  to  be  at  least  four  different  kinds,  viz : 

1.  In  Stowell's  Evergreen  Sweet  Com  part  of  the  albnmen  is  readily 
soluble  in  water,  giving  a  clear  solution,  which  is  coagnlated  by  acids. 

2.  In  the  two  other  varieties  of  com  the  albumen  is  insoluble  in  water 
both  before  and  after  treatment  with  ether  and  alcohoL 

2.  The  three  samples  of  com  contain  zein,  an  albuminoid,  insoluble 
in  water,  but  soluble  in  strong  alcohol. 

4.  Beans  and  peafie  contain  a  small  amount  of  an  albuminoid,  soluble 
in  d5  per  cent,  alcohol  and  in  water,  and  coagulated  by  acids. 

5.  Beans  and  peajse  also  contain  about  25  per  cent,  of  legumin,  which 
is  soluble  in  water,  insoluble  in  alcohol,  and  coagulable  by  dilute  acids. 

The  compositipn  of  the  ash  in  the  above  is  as  follows,  excluding  car- 
bonic acid : 

drnpontion  of  ash  of  maize,  peaaey  and  heana. 


• 

Maize. 

Pease. 

Beans. 

CoosUtaents. 

Stowell'8  Ever- 
green. 

Improved  Pro- 
lifio. 

Compton's  Ear- 
ly- 

Kentish  Invic- 
ta. 

Lima. 

Best 
third. 

Poorest 
third. 

Best 
third. 

Poorest 
third. 

Best 
third. 

Poorest 
third. 

Best 
thii-d. 

Poorest 
third. 

Best 
third. 

Poorest 
third. 

^eentaah.. 

1.46 

L46 

L06 

.94 

1.36 

L27 

2.10 

2.40 

2.95 

2.70 

SiO, 

.64 
42.81 

.55 
48.84 

.91 
47.39 

2.64 
44.74 

4.73 
49.52 

5.02 
60.90 

.79 
86.40 
3.82 
1. 55 
1.78 
4.69 
49.77 
L70 

.83 
84.26 
8.42 
2.75 
3.21 
8.46 
44.11 
3.02 

L04 

2L77 

L67 

.86 

2.15 

9.62 

6L95 

.94 

.23 

^.0... 

23.20 

SO,....:: 

.50 

ci;..... 

.48 

2.25 

15.73 

38.09 

.31 

2.46 

15.29 

37.55 

.91 

c»o... 

1.05 
18.07 
3L98 

1.35 
10.05 
35.22 

3.08         1-21 

.70 

s«o...:::::::::: 

ia7i 

25.96 

10.22 
26.55 

10.05 

go.... 

63.82 

£....: 

LOO 

1 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

In  addition  to  the  above,  partial  proximate  analyses  were  made  of  the 
^er  samples  of  pease  and  beans,  with  the  following  results: 

Proximate  analyses  of  pease  and  beans. 


Constitncnts. 


Jjw 

JJfDiunoids. . 


Sugar  Pease. 


Best 
third. 


7.68 
64.20 
25.11 

2.91 


100.00 


Poorest 
third. 


5.97 
63.43 
27.39 

8.21 


100.00 


Extra  Eai-ly 
Pooso. 


Best 
tliird. 


8.24 
63.70 
24.94 

8.12 


100.00 


Poorest 
third. 


8.45 
63.54 
24.68 

3.33 


Golden  Wax 
Beans. 


Best 
third. 


Poorest 
third. 


7.23 
63.42 
25.46 

3.89 


8.02 
61.08 
20.95 

3.95 


Dwarf  Geiman 
Beans. 


Best 
third. 


a  57 
64.99 
24.06 

4.38 


100.00 


100.00  I  100.00 


loaoo 


Poorest 
third. 


&00 
63.12 
24.50 

4.36 


100.00 


.  %  reference  to  the  above  analyses,  and  those  which  have  before  been 
*^hulated,  it  will  appear  that  there  are  no  greater  differences  than  would 
^^^^^cssarily  arise  from  difference  in  the  samples  and  the  slight  errors  in 

ft  ia  well  established  that  during  the  period  of  development  the  proxi- 
''^ composition  of  the  seed  varies  very  widely;  and  should  the  light 
^^t  of  tlie  iK)orest  thirds  of  the  seeds  analyzed  be  due  to  an  imper- 
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i'cct  development  of  these  seeds,  or  to  an  arrest  of  their  grow  I  'Ore 
coKipleto  maturity,  this  fact  woold  be  clearly  manifest  npon  com 
of  u  large  number  of  aoalyses,  since  by  sach  comparison  the  slighi  tu-iui^ 
of  iinalysis  would  mutually  correct  each  other,  as  TFould  also  any  accidenteJ 
differences  in  comiTOsitioii ;  while,  on  tliR  other  hand,  any  general  princi- 
ple tending  to  i»roduce  a  difference  in  composition  would  the  more  clearly 
appear. 

If  now,  for  purpose  of  comparison,  we  group  the  carbohydrut«e  of  the 
ten  analyses  previously  given,  as  also  the  albuminoids,  we  may  then 
comijare  readily  the  entire  eighteen  analyses. 

Eepreaeutinft,  then,  the  amount  of  each  proximate  constituent  in  an 
individual  seed  from  the  best  third  by  100,  we  have  the  follo^ving  reanlte 
representing  the  amounts  respectively  of  each  constituent  in  the  indi- 
vidual seed  from  the  poorest  thii'ds : 

Percentage  of  eacli  prorinaic 


Conetltnoita. 

J' 
1" 

1 

k 

3-1 

1 
1 

1 

1 

f 

■s 

■5 

87 

«8 
£7 

m 

03 

i 

70 

i 

n 

Sj^^SS^fr.::: 

7L1 

la  the  same  manner,  by  comparing  the  full  analyses  given  of  the  asbec 
of  the  fiist  ten  samples,  it  will  be  found  that  whDe  certain  constitaente 
of  the  ash  necessarily  vary  according  to  the  mode  of  prei)aiing  the  same, 
those  two  constituents  which  are  most  important,  and  which  are  present 
in  greatest  quantity,  viz.,  potash  and  phosphoric  acid,  stand  in  the  same 
ratio  as  the  organio  proximate  constituents,  t.  c,  the  amount  of  potaeh 
and  of  phosphoric  acid  present  in  a  single  seed  of  the  poorest  third  ol 
either  of  these  ten  samples  analyzed  averages  exactly  71  per  cent,  of  the 
amount  present  in  a  seed  from  the  best  third. 

The  conclusion,  then,  from  these  results  is  that  the  young  plant  would 
receive  from  the  better  seed  the  same  kind  of  food  for  its  early  develop- 
ment and  about  40  per  cent,  more  of  it  than  from  the  poorer  seed. 

It  is  also  shown  that  the  entire  amount  of  the  several  seeds  submitted 
to  analj'sis  were  mature  seeds,  as,  indeed,  to  tlie  eye  they  appeared  to 
be,  difiering  only  in  their  relative  size;  but  it  is  highly  probable  that 
tills  diflerence  alone  would  suiflce  to  produce  the  most  marked  contrast 
between  the  plants  produced  from  the  better  and  poorer  seed. 

Along  with  these  aualyses  above  recorded,  it  was  proposed  to  conduct 
some  experiments  in  the  lield,  and  to  this  end  seeds  from  each  of  the 
several  samples  analyzeil  were  jilanted,  with  the  \'iew  of  dotennimng 
their  relative  crop-producing  value ;  but  just  before  the  seed  began  to 
set  upon  the  ■vines  of  itease  and  beans  a  heavy  rain  drowned  out  and 
boat  down  the  plants  so  effectually  as  to  render  the  experiment  almost 
worthless.  But  throughout  the  entire  period  while  the  plants  were  groW' 
ing,  a  glance  would  hiive  sufficed  to  distinguish  between  tiiose  ^an 
growing  from  the  better  and  those  from  the  poorer  seed. 

It  is  proposed,  this  coming  season,  to  repeat  these  experimenta  in  t 
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field,  and  tlicre  seems  reason  to  believe  tliat  tlie  resulte  attajned  will 
My  accord  with  tliose  rcnderc*!  probable  from  the  results  of  analysis. 
ItiH  obviously  trne,  and  Las  been  }>roved  so  by  experiment,  that  even 
nniier-sizcd  seed  may,  in  fertile  ground,  produce  well-developed  plants ; 
Md,  iadecil,  it  appears  to  Liive  been  demonstrated  tbat  "tbe  vigorous 
dmiopinent  of  plants  depends  for  less  npon  the  size  and  weigbt  of  the 
seed  than  apon  tbo  depth  to  which  it  is  covered  with  earth,  itnd  npon 
tbe  stores  of  nonrisbment  which  it  finds  in  its  first  period  of  life,"  but 
there  stiil  appears  to  remain,  as  an  open  question  of  very  great  practical 
importance,  the  comparative  value  of  fully  developed  and  imperfectly 
developed  seed,  under  the  ordinary  conditions  of  moisture,  fertility,  &c. 

ESPEEIMENia  in  MANUFACTUKE  OF  TEA. 

Dnring  the  past  year  several  esperimcuta  have  been  made  in  the 
lalwratory  of  the  department  in  the  preparation  of  tea  from  loaves  grown 
in  this  country. 

A  preliminary  experiment  was  made  with  leaves  grown  uiwin  the 
department  gronnds,  and  the  resulting  product  waa  a  tea  which,  in  ap- 
pearance at  least,  left  nothing  more  to  be  desired,  it  resembling  the 
choicest  varieties  of  black  tea. 

The  tea  was  prepared  from  the  fl^sh  leaves  according  to  the  following 
process: 

1.  Tlie  freshly  picked  and  tender  leaves  were  first  placed  in  a  common 
sieve,  which  was  placed  over  a  tin-pan  of  boiling  water,  and  were  allowed 
toramain  until  thoroughly  wilted. 

2.  The  wilted  leaves  were  then  wrapped  np  in  a  coarse  linen  cloth, 
and  Ttrong  out  by  twisting  the  cloth. 

3.  The  leaves,  after  this  wringing,  were  then  placed  in  a  tinned  iron 
pan,  wliich  was  placed  over  a  tire,  and  the  leaves  were  briskly  stirred 
about  and  rolled  between  the  bauds  during  this  "  firuig"  process  until 
thej  became  brittle. 

The  leaves,  subjected  to  the  above  process,  were  weighed  after  each 
•^wialion,  and  the  loss  of  weight  during  the  successive  steps  in  tbe  pro- 
eess  ffcre  as  follows : 


li 
III 


^e  quantitative  resdlts  obtained  from  the  Urst  cspcriment  with  the 
Jj^nng  leaves  are  idcutical  with  those  reported  in  those  couutrics  where 
™«industry  flonrishea,  viz.,  one  pound  of  tea  i'rom  five  pounds  of  leaves. 

Besides  the  two  experiments  already  reported,  there  were  made  nine 
™iei8,  from  leaves  received  from  Mr.  J.  W.  Pearce,  Fayetteville,  N.  C, 


128    REPORT  OF  THE  COMMISSIONER  OP  AGRICULTURE. 

and  fix)ni  Miss  McFall,  High  Shoals,  8.  C,  during  the  month  of  Maj 
These  lots  were  from  1  to  8  pounds  each.  In  each  of  these  samples  r 
ceived  tiie  leaves  were  quite  unsuitable  for  the  preparation  of  tea,  owii 
to  their  maturity,  as  will  be  evident  from  their  size,  which  was  from  2  i 
3  inches  in  length  by  one  inch  in  width.  Owing  to  this,  it  was  four 
quite  impossible  to  roll  the  leaves,  and  the  teas  made  from  them  we 
said  to  resemble  the  "flat-leaf  teas"  of  China  and  Japan,  called  by  tt 
Chinese  Bonketis,  and  by  the  Japanese  Twankees,  said  to  be  used  I 
the  natives  of  these  countries,  but  never  exported. 

Owing  to  the  impossibility  of  manipulating  these  leaves,  on  accom 
of  their  age  and  toughness,  several  modiflcations  were  made  in  the  pr 
cess  of  manufacture,  but  the  results  were  unsatisfactory,  showing  thj 
it  is  important  that  the  leaves  be  plucked  while  they  are  still  young  an 
tender. 

OIL  FROM  TEA  SEED. 

A  small  quantity  of  oil  expressed  from  tea  seed  was  submitted  f( 
examination. 

The  oil  possesses  a  light  yeUow  color,  is  faintiy  acid  in  reaction,  an 
has  a  shght  odor  from  the  admixture  of  a  trace  of  a  volatile  oiL 

Its  specific  gravity  at  28o  0.  was  .9078.  It  is  a  non-drying  oil  ai 
well  adapted  for  lubricating  light  machinery,  but  with  too  little  boc 
for  heavy  machinery, 

TEA-SEED  HULLS. 

The  use  of  a  decoction  of  tea-hulls  being  conmion  in  certain  localiti* 
as  a  remedy  in  cases  where  quinia  is  generally  employed,  led  to  an  e 
amination  of  the  hulls  to  determine  the  presence  of  any  alkaloid,  bu 
with  the  exception  of  a  small  quantity  of  theine,  nothing  was  found 
therapeutic  value. 

EXAMINATION  OF  SOPHISTICATED  TEA. 

A  sample  of  so-called  tea  was  submitted  for  examination  by  the  Bleali 
Officer  of  the  District  of  Columbia,  it  having  been  seized  under  the  su 
picion  that,  from  the  low  price  at  which  it  was  offered  for  sale,  it  wj 
not  a  genuine  tea.  In  appearance  it  closely  resembled  a  good  specimc 
of  gunpowder  tea.  An  examination  and  analysis  frilly  confirmed  tl 
suspicions  concerning  its  character.  It  contained  nearly  twice  the  no 
mal  amount  of  ash,  there  being  present  10.06  per  cent.  This  ash  wfi 
composed  largely  of  sand,  and  the  portion  soluble  in  acid  consiste 
chiefly  of  iron,  alumina,  and  lime. 

The  magnet  removed  numerous  small  grains  from  the  tea,  whic 
appeared  to  be  bits  of  magnetic  iron.  Upon  passing  the  tea  over  a  fir 
sieve  there  was  removed  a  fine  powder  which,  under  the  microscop 
showed  blue  grains,  which  proved  to  be  Prussian  blue. 

Upon  boiling  the  tea  in  water  there  were  found  but  few  perfect  leave 
and  these  proved  to  be  other  than  leaves  of  the  tea-plant,  but  the  mai 
proved  to  be  a  collection  of  broken  stems  and  fragments  of  leaves. 

Only  a  trace  of  theine  was  present,  and  there  was  no  doubt  but  t 
the  so-called  tea  was  a  sophisticated  product,  intended  and  well  i     u 
lated  to  deceive  the  ordinary  purchaser. 

It  hardly  seems  probable  that  this  is  an  exceptional  case,  and  doul 
less  careful  search  would  result  inthe  detection  of  many  similar  produc 
sold  as  tea  in  the  market. 
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TEA  AND  COFFEE  ST7BSTITTJTES. 

Daring  the  past  year  there  have  been  received  at  the  department 
several  substitutes  ibr  tea  or  coffee,  in  more  or  less  general  use  in  the 
fieveral  localities  whence  they  came.  Kone  of  these  possessed  any  chem- 
ical properties  or  botanical  relations  to  either  tea  or  coffee,  but  in  some 
cases  an  accidental  resemblance  could  be  seen,  which,  perhaps,  has 
chiefly  accounted  for  their  use  among  the  common  people. 

1.  First  among  these  may  be  mentioned  the  so-called  ^^  Poor  Man's 
Coffee,''  received  jfrom  John  Jay  Lewis,  Fulton,  Ark.  This  consists  of 
the  seeds  of  the  Cassia  Occidentalis —  Wild  Senna — ^natural  order,  Legumi- 

These  seeds  contain  small  amounts  of  a  volatile  oil  and  of  a  fixed  oil; 
a  purplish-red  coloring  matter,  soluble  in  alcohol,  but  insoluble  in  ether, 
water,  and  acidulated  water ;  a  soluble  albuminoid ;  a  very  large  pro- 
portion of  mucilaginous  matter;  a  trace  only  of  starch;  also  water,  ash, 
and  cellulose.    The  following  determinations  were  made : 

Per  oenti 

Water  atllOo  c 6.83 

Oila 4.00 

Soluble  albuminoid 7.06 

Coloiing  matter 4.25 

Aah 4.04 

Hncilage,  ceUnlose,  etarch 73.82 

100.00 

When  roasted  the  seeds  have  an  odor  resembling  somewhat  that  of 
roasted  coffee ;  and  this  odor  seems  to  be  due  to  partial  volatilization  of 
the  oil  and  charring  of  the  mucilaginous  matter.  These  seeds  are  fre- 
quently used  in  Germany  to  adulterate  coffee.  (Am.  Jour.  Pharm.,  June, 
1879.  p.  303 ;  Pharm.  Ztschr.  f.  Eussl.,  March  13, 1879,  p.  116,  ftom  Ohem, 
Ztg.) 

2.  ^^Bush  T6a,''received  j&om  Alphonso  Taylor,  United  States  consular 
agent.  Port  Elizabeth,  South  Africa.  The  absence  of  flowers  or  fruit  in 
the  sample  made  its  botanical  identification  impossible.  The  leaves 
contain  about  five  per  cent,  of  resin,  a  volatile  oil  possessing  an  agree- 
able fruity  odor,  considerable  tannin,  gum,  and  chlorophylL  Ko  theine 
or  other  alkaloid  was  present.  The  taste  of  its  decoction  is  doubtless 
due  to  the  tannin  and  volatile  oil  present. 

3.  ^Mowntain  Tea^^  or.  as  it  is  locally  known,  ^^  Blue  Mowntain  Tea^ 
'eoeived  from  Kathan  Dundoro,  Philadelphia,  I^a.  This  tea  is  said  to 
have  been  collected  and  used  for  very  many  years  by  the  common  peo- 
ple of  Berks  and  adjacent  counties  of  Pennsylvania.  It  is  the  Solidago 
^a  or  Sweet-scented  Golden  Bod.  Its  infusion  is  rather  different  from 
^  but  is  quite  agreeable  in  taste  and  odor.  The  volatile  oil  present 
doubtless  gives  it  these  peculiar  properties.  A  full  account  of  this  plant 
tt  given  in  the  United  States  Dispensatory. 

4.  ^^UToHve  Tea,"  rec#«^ed  from  Dr.  G^rge  H.  Waddell,  Greenwood, 
8*^0.,  is  Sida  stipulatayTSsbt.  Ord.,  Malvacece.  No  theine  or  other  alka- 
^  is  present,  and  its  decoction  na£i  very  little  resemblance  to  tea. 

^*  ^^  Jai^pon,"  Bex  cassincy  received  from  Bobert  Ohishohn,  Oharles- 
tei^  S.  C,  IS  of  the  same  family  as  the  Paraguay  Tea.,  Mate,  Ilex  Para- 
(f^f^V^nsiSy  and  like  it  contains  a  little  theine,  volatue  oil,  and  tannic 
11^  Its  infusion  is  a  very  good  substitute  for  tea.  An  analysis  may 
^fonnd  in  the  monthly  reports  of  this  department  for  1872. 

^*  ^^ Common  OromweU/'  Liihospermum  officinale^  Nat.  OrA.jBorragi' 
■<'<'««,  received  from  Governor  J.  B.  Wakefield,  Mume^pt^    Tfcis  plsuoj:, 

9  AaB 
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gives  au  infasion  miick  resembling  tea  both  in  odor  and  t^iste.  It  seemi 
to  contain  no  alkaloid,  although  the  amount  for  examination  was  quite 
smaiL  The  odorous  principle  of  the  plant  is  extxacted  by  ether,  and  is  i 
volatile  oiL  The  presence  of  a  small  quantity  of  tannic  add  gives  ai 
astringent  taste  to  the  in^ofiion  of  this  plant. 

7.  '' Labrador  Tea j^^  Ledum  latifoUnm^  received  from  James  W.  Taylor 
United  State  Consul,  Winnipeg.  This  plant  contains  no  thcine  or  othei 
alkaloid,  nor  does  its  infusion  very  closely  resen^ble  tea. 

In  all  of  the  substitutes  for  tea  and  coffee  thus  far  examined,  th( 
properties  that  most  commend  them  seem  to  be  due  to  the  volatile  oi 
and  tannin  invariably  present.  In  la<?t,  these  are  the  constituents  ii 
tea  which  most  modify  its  taste  and  odor.  The  theino  present  in  gooc 
teas  se^ns  to  bear  little  relation  to  their  commercial  value  or  to  theii 
aceeptabihty  to  consumers. 

EXAMINATION  OF  LEAVES  OF  ^*  INK-BBBRY '^  (ELKX  GUJLBBA),  BECETYEi: 
FROM  S.  W.  CAE«ON,  FORT  MEADE,  FLORIDA. 

Volatile  oil,  clilorophyll,  white  Tvax,  yellow  rosin .  7  ^ 

Bicin  (the  bitter  principle) 36 

Timnio  a^id &.ix 

YeUow  resin  (iUxanthinf) 9.8l 

Sugars 5.7i 

Gum  (and  ilicic  acid?) 3.4J 

Starch  and  isomers 5.9: 

Red  substance,  soluble  in  alkalies 2.5< 

CeUulose 7.9^ 

Albuminoid  matter •• 5.6i 

Ash 2.& 

Moisture. 7.1 

99.& 

No  alkaloid  was  found. 

The  medicinal  value  of  these  leaves  probably  depends  very  large!; 
uixm  the  bitter  priiicii)le  (ilicin),  wliich  is  present  in  lai^  amonnt.  It  i' 
very  probable,  £&so,  tha*  the  proportions  both  of  ilicin  and  ilixanthii 
may  vary  greatly  with  tiie  time  of  the  year  when  the  leaves  are  gathered 
The  leaves  of  U^  aquafolmnhj  a  closely  related  plant,  contain  in  Augns 
large  amounts  of  ilixanthin,  and  in  January  very  small  amounts. 

file  leaves  of  Ilex  aquafoliwm  have  been  highly  praised  by  Frencl 
practitioners  as  of  value  in  the  treatment  of  intermittent  fevers,  and  i 
seems  probable  that  these  leaves  of  Ilex  glabra  msbj  have  similar  proper 
ties;  in  chemical  comiwsition  they  are  very  similar. 

EXAKIKATIOK    OF  LEAVES    OF  TUBNBHA   APHEODISIACA  (VASEY  ANl 

WARD). 

These  leaves  have  an  aromatic  odor,  resembling  turpentine,  a  pangen 
and  slightly  bitter  taste;  they  contain  no  distinct  starch  granules,  bu 
there  is  a  small  amount  of  amorphous  substance  which  is  colored  blu 
by  iwlinc.  The  proximate  constituents  determined  were:  a  soft  resin 
soluble  in  ether;  a  volatile  oil;  chlorophyll;  a  hard  brown  resin,  insok 
ble  ill  ether,  solublo  in  absolute  and  eighty  per  cent,  alcohol;  sugar  an* 
red  coloring  matter ;  a  peculiar  tannic  acid;  a  bitter  substance;  gum 
starch  isomers;  albuminoids;  cellulose,  and  humus-like  substances  soli 
ble  in  alkaline  hydrates.  The  amount  of  gum  is  quite  large.  The  bittc 
substance  is  now  being  investigated.  The  albumen  was  determine 
from  total  nitrogm. 
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^C 9.06 

8.37 

sin,  volulilu  uil 8.06 

6.39 

;  iiialtci 6.42 

- 3.46 

7.08 

13.50 

6.15 

2.48 

uMtt-liko  sQbittuiiceH .... ...  7.M 

14.88 

&.03 

aa42 

18  OF   FLOBIDA  MOSS,   TILLAKDSU.  USITEOEDEB. 

f  the  so-called  Florida  Moss  was  made  for  the  porpose 
:her  in  its  composition  it  bore  any  resemblance  to  tbe 
Oladonia  ranfjiferitui,  which  latter  is  in  Sweden  Bnbjected 
with  the  prouuctiou  of  alcohol. 
I"  the  Florida  Moss  gave  the  following  results  for  the 


ell,  santliin,  and  oil  included  in  the  ^.G  per  cent,  men- 
if  the  green  coloring  matter  of  the  plant  mised  with  a 
1  of  a  yellow  coloring  matter  (xanthiji),  wliich  is  noticed 
fresh  plant,  and  a  little  oil. 

included  that  substance  exti'acted  by  warm  ether,  soln- 
)1,  bnt  insolnble  in  cold  ether  aad  alcohol, 
a  the  ether  extract  ia  soluble  in  cold  ether  sparingly, 
::ohol.  It  is  a  light-yellow  brown,  apparently  somewhat 
.  It  is  very  freely  soluble  in  ammonia,  with  a  brilliant 
color,  and  is  precipitated  by  dilute  hjdrochlorio  acid- 
is  found  ia  the  alcohol  extract.  It  is  darker  in  color 
resin ;  is  less  soluble  in  alcohol  and  ammonia.  It  gives 
ihuric  acid  a  deep  brown  coloration.    Both  resins  in^t 

f  the  alcohol  extract  soluble  in  water  has  an  acid  reae- 
aiauy  of  the  reactions  characteristic  of  tannic  acid,  bat 
are  much  more  soluble  than  those  of  tannin ;  that  with 
0  of  ziuc  being  easily  soluble  in  water  containing  a  few 
lia.  Iron  salts  do  not  give  as  deep  a  coloration  as  with 
;ar  could  be  detected  in  the  plant.  Starch,  too,  is  absent, 
in  mere  traces. 
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The  aqueous  extract  contains  a  body  possessing  all  the  properties  oi 
a  gum. 

The  cellulose  convertible  to  glucose  by  boiling  a  few  hours  "with  2  pei 
cent,  sulphuric  acid  seems  to  be  quite  constant.  In  two  experiments 
the  plant,  after  extraction  with  ether,  alcohol,  and  hot  water,  gave,  on 
boiling  2  hours  with  2  per  cent,  acid,  21  per  cent,  amylaceous  cellu- 
lose ;  on  boiling  4  hours  with  3  per  cent,  acid,  22.1  per  cent. 

The  humic  bodies  include  those  substances  soluble  in  ammonia  watei 
which  are  so  little  understood. 

Albuminoids  were  determined,  as  usual,  with  soda  lime. 

The  residue,  after  extracting  the  plant  with  ether,  alcohol,  hot  water, 
dilute  acid,  and  ammonia  and  potash,  has  been  tabulated  as  crude  fiber, 
and  consists  of  cellulose,  with  a  small  amount  of  coloring  matter. 

The  ash  amounts  in  the  specimen  examined  to  only  2.1  per  cent,  of  the 
dry  substance,  while  Yaquelin  found  as  much  as  3  per  cent,  in  the  same 
plant  when  he  examined  it.  This  is  undoubtedly  owing  to  varied  condi- 
tions of  growth. 

As  a  commercial  substance  the  plant  seems  to  possess  no  greatei 
value  than  its  present  use  as  a  fiber  in  cushions,  pacldng,  &c.  For  fer- 
mentation it  presents  few  desirable  qualities,  no  starch  being  detectable. 
The  amylaceous  cellulose  is  the  only  available  substance,  and  this  is  not 
present  in  an  amount  large  enough  to  make  its  application  to  this  pur- 
pose profitable. 

ANALYSIS  OP  THE  REINDEER  MOSS,  CLADONIA  RANGIPERINA. 

An  analysis  of  a  specimen  of  this  lichen  gave  the  following  results : 

Percent. 

Yellow  coloring  matter S 

Usnicacid 2.S 

Organic  acid,  insoluble  in  ether 4.7 

Gum *. ,. l.C 

Humic  substances 1 1.1 

Albuminoids.......... 3.(i 

Crude  fiber 5.6 

Ash :..-  l.fl 

Lichenin,  moss  starch  (by  dlff.) 79.9 

lOO.C 

An  ether  extract  of  the  plant  contains  the  yellow  coloring  matter  and 
the  usnic  acid.  The  former  is  separated  from  the  acid  by  its  greatei 
solubility  in  cold  ether.  The  usnic  acid  which  separates  from  ethei 
and  alcohol  in  fine  sulphur-yellow  crystals  melts  at  200°  C,  and  tbm 
corresponds  with  that  of  most  observers,  not,  however,  with  the  acid  ex« 
tracted  by  Stenhouse  from  this  plant,  and  called  by  him  (S  usnic  acid 
or  cladonic  acid,  and  which  melted  at  175o.  It  seems  from  the  various  oI> 
servations  that  have  been  made,  that  the  composition  of  the  acid  preseni 
is  very  variable  at  difierent  periods  of  the  plant's  growth,  at  times  bein| 
entirely  absent,  as  found  by  Stenhouse  (Liebig's  Annalen  156B  55S). 

The  specimen  under  examination  was  collected  in  Sweden  in  1866 
and  is  consequently  pretty  old,  but  in  the  form  in  which  it  is  applied  ir 
that  country  to  fermentation  for  the  production  of  spirit  from  the  large 
amount  of  lichenin  (moss  starch)  which  it  contains. 

After  the  extraction  with  ether,  80  per  cent,  alcohol  takes  out  witt 
some  difficulty  about  4.7  per  cent,  of  a  mixture  of  organic  acids,  i 
rable  approximately  by  their  varying  solubilities  in  alcohol  and  pen 
leum  naphtha.    They  were  not  more  minutely  investigated.    Water 
tracts  a  small  amount  of  gummy  matter,  and  after  extraction  of  lich    i 
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with  strong  hydrocliloric  acid  and  digestion  with  2  per  cent,  sulphnric 
acid  at  a  boilmg  temperature  for  a  few  hours,  ammonia  removes  a  little 
humus-like  substance.  The  crude  fiber  still  remains  dark  and  con- 
taminated with  some  substance  which  has  been  blackened  by  the  action 
of  the  hydrochloric  acid,  Lichenin  seems  to  form  the  largest  part  of 
the  plant.    It  is  easily  converted  to  a  sugar  by  boiling  with  acids. 

A  combustion  with  soda  lime  shows  the  presence  of  albuminoids  to 
the  extent  of  3.G  per  cent,  of  dry  substance. 

EXAMINATION  OF  "  BONESET,''  (EUPATORIUM  PERFOLIATUM.) 

Boneset  has  long  had  the  reputation  in  domestic  medicine  of  being 
a  good  tonic,  especially  valuable  in  the  spring.  Physicians  also  have 
at&ibuted  to  it  virtue  as  a  diaphoretic,  expectorant,  emetic,  and  anti- 
itttennittent.  Whether  all  claimed  for  it  is  true  must  be  settled  by  the 
I^ysician,  but  the  present  chemical  examination  has  been  undertaken 
with  the  hope  of  tlu*owing  some  light  upon  the  proximate  principles  to 
which  are  due  the  medicinal  effects  of  tiieherb.  Partial  analyses  have 
heen  made  by  W.  Peterson  (Amer.  Jour.  Pharm.,  1851,  XVII,  p.  206), 
and  M.  H.  Bickley  (Amer.  Jour.  Pharm.,  1854,  XX,  p.  495). 

Probably  the  bitter  principle  is  the  only  one  of  medicinal  importance. 
It  is  a  brown,  uncrystallizable  substance,  soluble  in  water  and  alcohol, 
not  soluble  in  ether.    It  was  impossible  to  purify  this  substance  well. 

Upon  evaporation  of  an  alcoholic  extract  of  the  drug,  a  few  white  ^ 
prismatic  crystals  were  deposited ;  these  crystals  were  diflftcultly  soluble 
in  hot  alcohol,  and  insoluble  in  ether^  water,  dilute  acids,  and  dilute 
alkalies.    They  seem,  therefore,  to  be  neither  acid  nor  alkaloid,  but  rather 
of  an  indifferent  character. 

The  drug  seems  to  have  very  little  volatile  oil,  although  its  odor  may 
be  accounted  for  by  the  small  amount  present.  Starch  is  not  abundant. 
The  tannic  acid  found  gave  the  usual  reactions,  except  that  it  failed  to 
precipitate  tartar  emetic  from  its  aqueous  solution.  The  albuminoids 
were  calculated  from  total  nitrogen  multiplied  by  6.25.  It  is  impossible 
to  say  whether  sugar  was  present  in  the  substance,  as  the  bitter  princi- 
ple would  probably  give  similar  reactions. 

The  following  analysis  is  regarded  as  an  approximation  only,  but  care 
has  been  taken  to  eliininate  all  preventable  errors : 

Analysis, 

Percent. 

Moisture 9.17 

^ 7.51 

Allnaninoids 13.30 

«8m8  and  chlorophyll 15.15 

Afferent  crystalline  substance 2.87 

«nnicacid 5.04 

«tter  extractive 18.84 

J^and  color 7.23 

Sfwch  isomers 12.47 

Cenulose 9.32 

Himnia  substances traces. 

Volatile  oU ; \ traces. 

100.90 
ESTIMATION  OF  SAPONIN. 

Determinations  of  Saponin  have  been  made  in  two  materials,  viz., 
VuUaye  bark  (Quillaya  Saponaria)  and  Lignumvitfle  root  bark  (Ouaia- 
*•*  ojicinafo),  with  the  following  result : 

9!^yebark - ^  16.75  per  cent.  Saponin. 

'^•"'nvitsB  root  bark « 21. 15  per  cent..  Saponin. 
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Messrs.  McKesson  &  Eobbins,  of  New  York,  have,  however,  tested 
these  two  materials  practically,  and  conclude  that  for  detergent  pur- 
poses the  Quillaye  bark  is  worth  three  or  four  times  as  much  as  the 
LignumvitsB  bark. 

This  practical  result  is  due,  doubtless,  in  great  part,  to  the  great  diffi- 
culty in  extracting  the  Saponin  from  the  Lignumvitaebarkjas  in  analysis 
it  was  found  practically  impossible  to  remove  it  completely,  and  the  above 
results  are  therefore  only  approximate. 

The  percentages  above  given  of  Saponin  are  the  averages  from  a  large 
number  of  determinations,  which  in  the  case  of  the  Quillaye  were  of  very 
close  agreement. 

"  LOCO,''  OB  POISON  WEED. 

The  following  letter,  accompanying  a  small  parcel  of  the  weed,  t 
received,  and  the  roots  and  leaves  were  submitted  to  an  examinatiou 
for  the  vegetable  alkaloids,  as  the  symptoms  described  resemble  closely 
the  effect  of  certain  of  these  vegetable  poisons,  but  none  were  found. 

The  plant  is  the  Oxytropis  LamherUj  one  of  the  LegumiTtoscey  and 
reference  has  been  made  to  it  in  a  previous  report  (1874,  p.  160). 

A  further  examination  will  be  made  of  the  plant,  and  any  facts  con- 
cerning it  are  desired  by  the  department. 

An  examination  of  this  weed  by  Miss  Catherine  M.  Watson,  of  Ann  Ar 
bor,  Mich.,  is  reported  in  the  American  Journal  of  Pharmacy,  December. 
1878.  The  plant  was  obtained  from  Eosita,  Colorado,  and  she  rejiorfa 
the  presence  in  smaU  quantity  of  an  alkaloid  and  a  resin.  Hie  driec 
root  was  taken  by  way  of  experiment  in  four  forty-grain  doses  withii 
one  and  a  half  hours,  with  no  other  perceptible  effect  than  a  slighl 
smarting  of  the  eyelids  and  slight  colic  jiains.  One  and  a  half  ounce  o: 
the  fluid  extract  was  given  to  a  kitten  two  months  old  with  no  percept 
ible  effect. 

BOMBIO  ACID. 

A  specimen  of  so-caUed  bombic  acid,  being  a  secretion  of  the  silk 
worm,  was  submitted  for  examination  by  the  entomologist  of  the  depart 
ment. 

This  liquid  was  neutral  to  test  paper.    With  alcohol  a  flocculent  i     » 
resembling  mucilage  was  precipitated.    The  alcoholic  filtrate  wj     hj 
neutral,  and  upon  evaporation  left  a  slight  residue,  nearly  colorh 
which  under  the  microscope  appeared  like  a  few  oil  globules  and  a  litut 
wax. 

From  these  reactions  the  so-called  bombic  acid  appears  to  me  a  hypo- 
thetical substance. 

COVEBING  OF  EGGS  OF  INSECTS. 

At  the  request  of  the  entomologist,  analysis  was  made  of  the  white 
covering  of  the  eggs  of  the  Corydalus  cornutus  Linn.,  found  upon  oal 
leaves. 

The  powdered  substance  was  treated  with  a  mixture  of  alcohol  anc 
ether,  and  11.14  per  cent,  of  a  white  amorphous  substance  was  extracted 
insoluble  in  water,  i)artially  soluble  in  alcohol,  and  ireely  soluble  ii 
ether.  In  these  respects  and  in  its  physical  properties  it  closely  re 
sembled  wax. 

The  amount  of  albuminoids  calculated  from  total  nitrogen  was  28.® 
per  cent.  The  amount  of  ash  was  1.83  per  cent.  The  quantity  of  tb< 
substance  submitted  for  analysis  was  too  small  to  permit  further  detei 
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BAKINO-POiarEBS. 

A  sample  of  bakin;!^  i)OYrders  lias  beea  subi^itted  far  analysi^^  tbo 
o^pogitioiL  of  which  is  as  iblloTr» :  3  parts  staarch ;  1  part  bio»rb<m»te  of 
aoda;  1  part  alam. 

Tlie  presencje  of  Hlam  in  the  so-c»lled  baking-pcyvrders  of  the  market 
is  aljiMMt  iu  variable,  and  its  utte  for  this  pi»rpose  has  been  almosiPt  imi* 
Tcrsally  condemned  by  those  of  the  medieal  profession  who  hare  pro- 
DMueeil  an  opision. 

AESENICAI.  PAPEB. 

« 

A  specimen  of  wall-pax>er  was  exammed  for  arsenic,  and  was  foirad  to 
be  fiQe  of  tbo  mofit  poisomms  x>aper3  of  this  class. 

It  certainly  shonld  be  a  matter  siTbjeet  to  the  careful  sirpcrvision  of 
our  boards  of  health  to  prevent  the  sale  of  such  papers,  since  repeated 
cases  of  arsenical  poisonings  have  been  produced  by  the  use  of  them. 
The  amount  of  arseiiious  acid  present  in  a  square  foot  of  this  paper  was 
faud  to  be  4.73  grains. 

KAXINATION  OF  Al^IERIGAN  AND   FOREIGN  BUTTERS  AND  OLEO:aiAB- 

GARINE. 

The  examination  of  the  American  and  foreign  butters  was  made  with 
•view  of  discovering  if  American  butter  could  not  be  shii^ped  to  South 
Ancrica  and  arrive  there  in  as  good  condition  as  foreign-made  butters. 

The  butters  analyzed  included  the  following,  viz :  One  specimen  each 
of  Danish,  Swiss,  aud  French  butter,  received  from  J.  B.  Thomi)son,  of  54 
Bwad  street,  INew  York  City ;  owe  si^ecimen  eaeh  of  Iowa  butter  of  scc- 
w»d  quality,  i^ew  York  daiiy  butter,  and  .oleomargarine  bought  in 
Waghington  markets.  To  these  are  added  the  analyses  of  two  spec!- 
neas  of  oleomargarine  receiTed  &(mi  House  Oommittee  for  District  of 
ColAmhia. 


ItL 

Fats.' 

CaseiD. 

Salt. 

Sagar. 

Watei'. 

TolaL 

Danish 

90.94 
87.73 
87.36 
80.09 
83.92 
84.92 
84.72 
86.28 

1.4G 

1.91 

.86 

1.82 

2.23 

L19 

.09 

.50 

2.75 
2.50 
4.74 
2.70 
,      4. 10 
G.t>6 

e.L'i 

5.05 

.52 

.cn 

.18 

.1.1 

1.82 

.00 

l.'M 

1.28 

4.17 

6.35 
C.80 

9.05 

i.m 

5.b9 
7.19 
6.85 

99.84 

SiriM     

99.14 

^foicl* 

99.94 

Iowa 

99183 

K«w  Yorlc    - --- 

99:73 

(/Iiioniiirtruriiie .............................. 

00.25 

Oteoinap'rtTino ,  ....-r -  ,-- 

100.14 

tJl^4M|f||»ri||A                    ,  .  , 

K)0.63 

_ 

In  animal  fats  the  fatty  acids  insoluble  in  water  form  from  93.5  to  96 
per  cent,  while  in  true  butter  the  insoluble  fatty  acids  average  from  85.5 
to  87.5  pf'j  cont.  of  the  butter  fat,  and  never  exceed  89.G  per  cent.  Heiuee, 
fiiuco  hi  the  sauii)lo  of  oleomargarine  No.  G  the  fatty  acids  equal  95.96 
per  cent,  of  the  fat«,  it  will  be  seen  that  this  sample  of  oleomargarine 
^as  made  from  animal  fats  to  which  had  been  added  a  little  milk  in  the 
proccsii  0*:  raanul'cicUire. 

^  ^iiBhing  a  true  butter  with  water  the  water  becomes  milky,  and 
^portion  of  these  washings  under  tiie  microscope  shows  a  vast  number  of 
^i^obnlcs  present  in  the  buttermilk  contained  in  tlito  butter.  The 
^Pcdmensof  oleomargarine  Nos.  7  and  8,  on  the  contrary,  give  a  nearly  clear 
JJ^tr  by  washing,  and  this  water  is  almost  entirely  destitute  of  fat  glob- 
^  except  that,  since  milk  is  used  in  their  manufacture  to  a  luuitad 
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extent^  there  was  found  a  comparatively  small  number  of  fat  globules  in 
the  washings  of  these  specimens  of  oleomargarine. 

The  sugar  present  in  analyses  Kos.  5^  7,  and  8  indicates  beyond  doubt 
the  addition  of  this  substance  to  the  butter  and  the  samples  of  oleomar- 
garine. The  smaU  quantity  in  the  other  samples  may  be  due  to  the 
products  of  decomposition  in  the  butter  analyzed,  which  products  de- 
ported themselves  in  a  manner  similar  to  sugar  in  their  effects  upon  the 
reagents  used  in  the  analysis. 

^ese  analyses  show  the  American  butters  to  be  fiilly  as  good  as  the 
foreign  butters,  and,  in  fact,  the  specimens  of  French,  Danish,  and  Swiss 
buUers  were  in  such  condition  of  rancidity  when  received  that  they 
would  hardly  count  as  third-rate  butters  in  our  markets. 

There  appears  to  be  no  reason  to  doubt  that  good  American  butters 
could  compete  &vorably  in  the  South  American  market  with  either  of 
those  examined. 

ANALYSIS  OF  OORN-OOBS. 

A  sample  of  corn-cob  meal  received  from  Henry  0.  HalloweU,  Sandy 
Spring,  Md.,  gave,  upon  analysis,  the  following  results: 

Peroflot 

Water 14.42 

Oil 72 

Sugar 2. 62 

Z©5i 2.33 

Gnm 1.07 

CeUuloBe  (soluble)  and  starch 41.  G2 

CeUulose 36.10 

Ash 1. 12 

100.00 

As  will  be  seen  fix)m  the  above  analysis,  there  are  present  several 
constituents  in  appreciable  quantity  of  acknowledged  nutritive  value, 
while  under  the  head  of  soluble  cellulose  and  starch,  constituting  41.62 
per  cent.,  we  have  a  substance  which,  in  all  probability,  may  undergo 
digestion  and  assimilation,  but  concerning  the  real  function  of  which 
little  at  present  is  known,  and  repeated  and  carefid  food  experimen 
with  the  live  animal  are  needed. 

It  is,  however,  of  importance  to  add  that  a  large  percentage  of  oui 
best  grasses  consists  of  this  same  form  of  cellulose,  which  is  not  starcb 
nor  common  cellulose,  but  a  substance  readily  dissolved  by  wesik  acid 
solutions.  There  is  but  a  small  quantity  of  starch  present,  as  is  also 
true  of  our  common  grasses.  The  question  as  to  the  real  food  value  ol 
corn-cob  meal  is  one  frequently  under  discussion,  and  it  is  greatly  to  be 
desired  that  experiments  be  made  and  the  results  recorded. 

From  the  above  analysis  it  appears  to  be  established  that  com-coh 
meal,  instead  of  being  a  worthless  addition  to  commeal,  does  d< 
positive  nutritive  value  of  its  own,  and  it  may  be  that  tlus  val     is  vei^ 
much  greater  than  is  commonly  supposed. 

ANALYSIS  OF  BREWERS'  GRAINS. 

A  sample  of  brewers'  grains  received  from  Francis  J.  Geis,  Dob 
Ferry,  New  York,  was  submitted  to  analysis  with  the  following  results : 

For  purpose  of  comparison  an  analysis  of  brewers'  grains  published 
the  tables  of  Professors  Wolff  and  Knop  is  also  given,  calculated  u 
the  same  percentage  of  water  found  in  tiie  sample  analyzed  fix>m  'Mx 
Geis.  fix)m  which  it  will  be  seen  that  the  composition  is  a  pretty  con 
stani  one. 
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EXAMmATIOH  OF  OAUFOSNU.  TOBACCO. 

A  sample  of  tobacco  was  received  from  J.  0.  Davis,  Los  Angeles,  Cal., 
for  ezamiDation.  The  analysis  was  limited  to  the  detenninanon  of  the 
alkaloid  nicotine. 

The  air-dried  sample  contained  4.04  per  cent,  of  nicotine,  an  amonnt 
■bont  midway  between  the  weak  tobaccos  of  Havana  and  the  stronger 
ones  of  Virginia  and  Kentucky. 

The  specimen  analyzed  possessed  good  color  and  good  smoking  qoal- 
itJes,  and  was  apparently  a  snperior  tobacco  in  all  respects. 

PLETTEO-PHETTMOKIA— AMALTSIS  OP  MILK  OF  COW. 

A  miCTOSCopicaJ  and  chemic^  examination  of  the  Tnillr  of  a  cow  Buffer* 
fiwn  plenro-pneumonia  was  made  with  the  following  results :  The  cow 
f*  a  grade  ehort-hom,  owned  by  Thomas  Carroll,  of  Alexandria,  Va. 

Under  the  microscope  a  sample  of  the  millr  showed  an  apparent  defl- 
tieni^  itt  fat  globules,  and  the  globules,  instead  of  being  nniformly  dis- 
tnbated  through  the  liquid,  appeared  gathered  into  large  groups,  witli 
^Psces  between  comparatively  fiee  from  globules. 

There  was  nothing,  however,  of  a  clotted  appearance  in  the  milk 
(alUiongh  a  sample  of  the  cream  under  the  microscope  afterwards  did 
Pttsent  this  clotted  appearance),  but  there  was  in  the  milk  a  very  marked 
difference  in  the  distribution  of  the  fet  globules. 

The  specific  gravity  of  the  milk  at  15°  centigrade  (59°  F.)  was  1,033. 

The  composition  of  the  milk  was  as  follows : 

PMoent 

fM«t 86.42 

« 2.S8 

"Msnotiat - - 11.30 

100.00 
A  detailed  analysis  gave  the  following  results : 

J»t«r 86.42 

ft*. 2.28 

W«B 4.60 

jamwi 1.23 

BVn(b;  difference) 4.63 

**(iolobto  .213,  insoluble  .626) , 8t 

100.00 


ia8 
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Tliorc  are  several  abnormal  x)oints  to  b©  observed  in  the  above  a 
sis,  viz. : 

1.  The  larp:o  amount  of  albximen  which  is  never  present  in  so  largo  < 
tity  in  normal  milk,  except  shortly  after  the  birth  of  the  calf,  at  \ 
time  the  mill:  is  generally  regarded  as  unfit  for  use. 

2.  The  low  amount  of  fat,  which  is  fully  one  per  cent  below  the  avc 
3l  The  relatively  small  quantity  of  water  and  large  quantity  o 

oth^  constituents  of  the  milk. 

The  reswalta  of  the  analysis  fully  confirmed  tlie  predictions  of 
fessor  Law  in  his  pathology  of  the  disease,  upon  the  advice  of  whoi 
esaminaticKQ  was  made. 

MINEBAIi-WATER  ANALYSIS. 

There  have  been  made  during  the  past  year  ten  complete  analys 
well  and  spring  waters,  but  as  the  results  were  of  local  interest 
are  not  here  given.  In  one  case,  however,  there  was  evi<lenee  of 
tamination  through  either  stable,  privy,  or  cesspool,  and  in  two  < 
cases  there  was  present  so  large  an  amount  of  organic  matter  in  a  sta 
deoompositLOn  as  to  render  &ese  waters  totally  unfit  for  use.  In 
another  case,  the  presence  of  over  100  grauis  of  m^ineral  matter  t 
gallon  gave  the  water  properties  which  warranted  the  loeal  repo 
the  spring  possessed  for  its  medicinal  virtue. 

SOIL  ANALYSES, 

Twelve  soils  have  been  analyzed,  but  the  re>sults  obtained  have 
general  value.  It  would,  perhaps,  be  advisable  that  systematic  ' 
be  done  in  this  direction,  by  selecting  for  analysis  soils  £rom  diffi 
points  along  the  lines  of  our  western  railroads,  and  thus  obtainin 
suits  which  might  indicate,  approximately  at  least,  the  comparative  ^ 
€^  these  laud^;  but  ibr  such  an.  extended  work,  no  matter  how  desir 
there  is  at  present  no  sufiicient  force  provided,  and  no  rooaoi  for  cari 
oOk  a  wo£k  of  su<;h  extent  and  of  such  possible  and  probable  value. 

Analyses  of  three  specimens  of  soil  fi<x)m  the  Eed  Eiver  of  the  !]^ 
gave  the  following  results: 

A.  Surface  soil. 

B.  Subsoil. 

C.  A  surface  soil  at  times  absent^  but  when  present  iudicating  a 
soil  fox  wheat. 


Constitnents. 


Orpanio 

WaUT   

Insoluble  clay,  &c 

Silica  Kol iililo"^  in  n  !N a O 
Silica  soluble  in  U  CI. .  - 

COa 

SOj 

l\-0, 

i'ea03 

Al^O, 

HuO 

CaO 

MgO 

l^O 

S,0 
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terminatioue  of  Pj  O5  gave  for  A  .104  por  cent,  B,  .085 

tenoimitiona  of  SO3  andCaO  in  samplo  C  gave  14.99 
iptl  17.aa  i)er  cent.  CaO. 

nslysia  tshovsn  in  tLia  soil  C  nearly  one-tlurd  its  weight  of 
ler  wnt.  €a  SOi,  ti  H,0),  and  15.4  per  cent,  of  carbonate 

was  conducted  as  follows:  Twenty  grams  of  fine  soil 
ithSOO  cm^  of  liydrocliloricacid,  sp.  gr.  1.115,  for  fivedays 
lolnble  matter  filtered  ofi^  ignited^  and  weighed,  and  In 
ible  in  Xa  OH  determined.  In  aliqaot  parts  of  the  soln- 
i,  Mg,  and  8O3  were  determined. 

nty  grams,  after  ignition,  were  treated  witti  H  KOa,  sp. 
days,  filtered,  and  the  filtrate  divided  in  halves,  in  one  of 
3  determined  by  Sonnenschein's  method;  in  the  other  the 
version  to  carbonates  with  oxalic  acid, 
rtion  COi  was  determined  in  one  of  the  usual  forms  of 
IBS  of  weight. 

tater  was  found  by  drying  for  two  days  at  120°  to  a  con- 
ad  the  organic  matter  by  ignition  and  subsequent  treat- 
ouato  of  ammonia. 

ins  of  earth  from  Yakima  City,  Washington  Territory, 
ing  composition : 


TSret. 

Second. 

45:15 
LIS 

PtrctnL 

Msa 

m*8 

en  from  the  above  analyses,  these  samples  are  practically 
;,  and  contain  3S  and  40  per  cent,  respectively,  of  anhy- 
of  soda. 

{  letter  accompanying  the  samples  will  give  details  oon- 
cnbar  sobstance: 

Yaxuia  City,  WABBn^aioa  Terutoat. 
r  AORICUI.TUBK : 

I  to-day  a  VKKiA  contuniag  two  namples  of  "  alkali  diut."  This 
thtongh  thia  conntry,  from  tlie  Caacuile  Range  on  the  'n-eat  to  tbe 
on  the  east,  on  tracts  varj"i"g  in  euo  from  a  fp>v  acrps  to  several 
in  dry  weather  with  this  grayish  BUbstacco,  from  tbe  tiicfciiws  of 
neli  in  thickneia.  In  rainy  weather  the  earth  seemn  lo  be  covered 
ten  water  standing  iu  HtClo  holes  or  pudilles  diiea  ilowu  it  little  it 
j«ng  lye  leached  from  wood  ftshea,  and  feels  elippeiy  to  tlu  hand, 
salt  and  soda  mixed.  Cattle  seem  fond  of  it  in  (ikue  of  salii,  and 
t.  There  aro  platc-s  east  of  Columbia  Uivcr  where  it  is  found  an 
travelers  sometimes  nse  it  in  making  bread  in  place  of  saleratns. 
I  are  almost  oseleea  for  cultivation. 

'  JAUES  E.  COOK. 

ABALYSE3  OF  MAELS. 

>een  made  analyses  during  the  past  year  of  sixteen  speci- 
aad  reports  bare  been  forwarded  to  the  parties  sending 
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the  samples  for  examinatioii.  In  no  case  have  any  proved  of  value  as 
fertilizers  from  the  presence,  in  appreciable  quantity,  of  either  phosphates 
or  potash. 

The  samples  have  proved  generally  to  be  mainly  calcareous,  resulting 
from  shells  more  or  leSs  finely  divided ;  and  in  some  cases  it  has  been 
advised  to  test  the  marls  by  applying  liiem  for  exi>eriment  as  a  top 
dressing  to  certain  lands, 

Silicioics  marls. 

Two  specimens  proved  to  be  very  good  kaolins,  and  if  present  in  quan- 
tity may  prove  valuable  deposits. 

The  analysis  of  one  of  these  two  samples  is  given  below,  this  specimen 
having  been  received  from  E.  E.  True,  of  this  city: 

Percent 

Water : 3.85 

SOica 72.70 

Alumina 20.36 

Iron  oxide.. 4.37 

Magnesia .27 

Lime.... • none. 

101.55 

Gypsum  marl, 

A  sample  of  marl,  said  to  exist  in  very  great  quantity  and  readily 
accessible  on  the  shores  of  Lake  Jessup,  Florida,  gave  upon  analysis 
the  following : 

Percent. 

Water  and  organic  matter 6.36 

Sand  and  clay 6a  94 

Gypsum  (CaS04,  2  HaO) 13.79 

Lmiestone  (CaCOa) 3.77 

Iron  and  aluminimn oxides.... 7.14 

Phosphoric  acid.... Traces. 

100.00 

The  crystals  of  gypsum  are  easily  discernible  to  the  eye,  and  the 
large  percentage  of  this  fertilizer  makes  this  deposit  of  very  gi^eat  value 
to  the  farming  interests  of  that  section. 

ANALYSES  OF  LEACHED  WOOD  AND  COAL  ASHBS. 

Two  specimens  of  ashes  have  been  analyzed — ^the  one  obtained  from,  the 
leached  chips  of  logwood  used  as  fuel,  and  the  other  from  Cumberland  coaL 
In  neither  of  the  above  was  there  found  an  appreciable  quantity  of 
potash,  and  only  .39  per  cent,  of  insoluble  phosphoric  acid  in  the  coal 
ashes,  and  the  fertilizing  value  which  was  ascribed  to  each  of  these 
by  those  requesting  analysis,  was  doubtless  due  to  their  mechanical  effect 
upon  the  soil. 

BAT  GUANOS  AND  CAVE  EARTHS. 

The  deposits  of  bat  guanos  appear  to  have  been  pretty  thoroughly 
explored,  and  there  have  been  received  during  the  past  year  but  four 
samples,  and  these  from  very  limited  deposits.  One  of  them,  however, 
consisted  almost  entirely  of  bat  excrement,  while  the  others  were  in 
part  composed  of  this  material,  but  mainly  of  earth  containing  but  little 
fertilizing  value. 

Owing  to  the  small  quantity  of  each  found  in  thescT  several  dexK>sits, 
complete  analyses  were  not  made  of  the  samples  received. 

A  specimen  called  bat  guano,  received  from  Hon.  Joseph  Jorgensen, 
had  the  following  composition  as  shown  by  partial  analysis : 
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TLere  was  present  .49  per  cent,  nitrogen,  equivalent  to  .59  per  cent,  of 
ammonia,  and  G.46  per  cent  of  pliospliorio  acid,  .82  per  cent,  of  soda, 
.46  percent,  of  potaah. 

SLATE-DUST  PEETILIZEE. 

A  epecimon  of  slate  dust,  received  from  George  D.  Spencer,  Fair  Ha- 
Ten,  Vt.,  contained  4.05  per  cent  of  potash,  and  notliing  else  of  acknowl- 
«dged  fertilizing  value,  and  yet,  owing  to  tlie  ilno  state  of  subdivision,  it 
is  possible  tliat  this  small  amount  of  potash  may  be  slowly  available  to 
the  growing  jilant;  still  the  commercial  value  of  this  fertilizer  scarcely 
can  exceed  one  or  two  dollars  per  ton. 

COMKERCrAL  FEETTLIZEBS. 

Under  this  head  may  be  comprised  analyses  of  three  samples  of  sul- 
phate of  ammonia,  each  of  wliicli  waa  fonud  to  be  as  represented,  and 
Mly  worth  the  pnce  for  which  they  were  sold. 

Biiee  iertilizers  have  been  examined,  viz : 

L  Loess  superphosphate,  from  Anthony  Pirz,  Long  Island  City,  N.  Y. 

2.  Windsor  Guano  Company  phosphate,  from  J,  L,  Cronse,  vice-presi- 
dent of  the  company,  Washington,  D.  C. 

3.  Saperphosphate,  received  from  K.  C.  Belt,  Bockville,  Md.,  said  to 
be  "Eorel^" 

Analyses  of  these  are  given  below : 


* 

1 

1^ 

II 

Perimt 

PffcenL 
Tn«o. 

Pwwnt 

:!! 

By  adopting  the  scale  of  prices  for  the  above  constituents  which  has 
P«n  nsed  by  T.  L.  Janes,  the  commissioner  of  agriculture  for  Georgia, 
m  estimating  the  value  of  those  fertUizers  sold  in  that  State,  and  which 
K^e  of  prices  appcaris  reasonable^  viz.,  18  cents  per  pound  for  nitrogen, 
^  cents  per  pound  for  phosphonc  aeid,  and  8  cojta  per  pound  for  pot- 
"Wi  it  will  be  seen  that  a  ton  of  2000  pounds  of  the  above  fertilizers 
"iU  be  worth  as  follows : 


ConsHhunM. 

Locaa. 

Windaot. 

ELCBelt. 

^'^ - 

114  23 

12  6S 

(l«g 

„^ 
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From  the  above  it  will,  I  tliiiik,  appear  evident  that  there  is  little  work 
more  deshable  to  be  done  in  the  interests  of  agricnltnre  than  to  protect 
the  farmer  from  fraud  in  the  matter  of  fertilizers.  Their  use,  especially 
in  the  older  States,  has  become  a  necessity,  and  their  sale  aggregates 
millions  of  dollars  annually.  At  the  present  we  appear  to  be  passing 
through  an  experience  similar  to  that  of  England  and  Germany,  but 
it  is  to  be  lioped  more  rapidly. 

It  must  be  upparent  at  a  glance  that  there  is  in  the  manufacture  and 
sale  of  these  fertilizers  room  for  most  gigantic  fraud,  and  indeed  e\i- 
dence  is  not  wanting  to  show  that  in  eveiy  country,  not  even  except- 
ing our  o\vn,  men  have  been  foimd  uni)rincipled  enough  to  avail  them- 
selves of  these  advantages. 

Chemical  analysis  can  alone  suffice  to  determine  the  composition  and 
value  of  a  fertilizer,  and  this  involves  considerable  expense. 

Shortly  after  the  introduction  of  commercial  fertilizers  in  England 
the  most  excessive  frauds  were  i)racticed  upon  the  farming  community, 
and  even  so  late  as  1855  Professor  Yoelcker  declared  "that  if  ever  there 
was  a  time  when  the  agriculturist  had  need  to  exercise  special  caution 
in  the  purchase  of  art&cial  manures  that  time  is  the  present,  for  the 
practice  of  adulterating  standard  fertilizers,  such  as  guanos,  superphos- 
phates, &c.,  has  reached  an  alarming  extent." 

At  this  present  time,  however,  in  England  and  upon  the  Continent, 
these  manufactories  have  for  the  greater  part  passed  into  the  hands  oi 
intelligent  capitalists,  who  are  content  with  fair  and  legitimate  profits, 
and  for  the  interest  of  whom  it  is  to  maintain  m  respectable  standard  foi 
their  products. 

In  our  own  country  the  same  is  to  a  great  extent  true,  but  by  no  meanfi 
is  it  universal.  During  the  past  few  years  there  have  been  enacted  in 
nearly  all  of  the  older  States  stringent  laws  regulating  the  sale  of  these 
fertilizers,  and  the  trade  has  been  watched  over  by  legally  constituted 
inspectors.  • 

The  result  of  this  has  been  that  with  the  increased  intelligence  of  the 
people  concerning  the  function  and  character  of  these  fertilizers,  to- 
gether with  a  rigid  enforcement  of  the  laws  regulating  tiieir  sale,  their 
intrinsic  value  has  very  greatly  increased,  and  the  worthlesB  tcsaidB 
have  been  withdrawn  from  the  market. 

But  the  universal  experience  in  England,  Grermany,  and  this  country 
has  been  that  this  supervision  must  be  constant,  since  the  incenthre  to 
fraud  is  so  great  and  its  consummation  so  easy.  Yery  many  leading  agri- 
culturists of  the  country  have  suggested  as  an  important  feature  of  the 
work  which  should  employ  the  Chemical  Division  of  this  department  the 
supervision  and  control  of  this  matter  of  coi^ercial  fertilizers.  To 
quote  from  many  expressed  opinions  concerning  tiiis  matter,  Hon.  Har- 
ris Lewis,  late  president  of  the  Few  York  State  Agricultural  Society, 
writes  as  follows: 

After  giving  this  subject  what  attention  I  could,  I  have  come  to  the  couclusion  that 
there  is  no  way  in  which  the  Department  of  Agriculture  can  aid  the  formers  of  thi« 
country  more  than  by  a  careful  analysis  of  the  commercial  fertilizers  sold  on  the 
market.  The  use  of  these  fertilizers  has  become  a  necessity  in  the  older  St^iteSj 
a  necessity  which  is  to  incrca^  from  year  to  year.  There  is'  not  one  farmer  in  five 
hundred  thousand  able  to  teU  their  value  except  by  actual  trial,  and  that  must  be 
made  after  his  money  is  gone.  I  hope  the  Department  will  be  able  to  aid  us  in  thic 
matter. 

And  President  Phillips,  of  the  University  of  North  Carolina,  says : 

It  seems  to  me  that  the  Department  will  do  our  farmers  most  good  by  showing  tbeao 
how  to  defend  themselves  against  fraud  in  what  they  buy,  as  scedsi  fertUizerSy  ^bo. 
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tat  an  intelligent  euporraion  of  tliis  trade  in  commercial 
Iways  proped  effective,  and  forever  ■will  prove  so,  refer- 
the  results  in  tiie  State  of  Georgia,  where,  in  the  j-ear 
:io  of  intrinsic  value  of  the  severed  fertilizers  sold  in  the 
lling  price,  averaged  J36.C8  to  650.38  or  100  to  137,  ■while 
ear,  1875-'7C,  this  ratio  was  $44.83  to  $46.«5,  or  100  to 
restdt  waa  due  ■wholly  to  careful  chemical  8iiper\'i8ion, 
ed  sa\'inK  to  the  State  by  this  maiked  improvement  in 

these  fertilizers  amonnted  in  one  year  to  $559,168, 

hy  of  note  that  the  acreage  yield  of  com  increaseil  the 

per  ceut.,  while  the  cost  of  production  per  biuihel  waa 
ro  been  13  per  cent,  lees  than  it  was  the  year  betbre. 
Uts  have  been  observed  in  every  section  where  a  similar 

been  exercised,  and  it  is  safe  to  assert  that  no  other 
tiou  to  the  former  will  avail  than  chemical  analysis. 
;  been  made  to  the  general  waut  of  information  concern- 
sntai  principles  of  agricoltnral  chemistry.    This  is  well 
e  following  subject  submitted  for  investigation  : 

SILICIOUS  DIATOMS. 

)  containing  %vbat  purported  to  be  the  ash  from  the  stalks 
blch  was  said  to  bo  made  up  mainly  of  silicious  diatoms^ 
imiuation. 

icroscope  it  proved  to  be  a  very  good  preparation  from 
iat  or  some  other  grain,  and  showed  admii'ahly  the  pecu- 
nd  dotted  ducts,  which  might  readily  be  mistaken  by  the 
for  the  mai'kings  upon  certain  species  of  the  diatomace^. 
)servation  has  led  parties  to  place  upon  the  market  one 
er  of  the  so-called  silicated  fertibzers,  consisting  to  a 
lilicioiis  infusorial  earth,  beds  of  which  are  found  in  sev- 
:lic  country.  It  is  supposed  by  those  honestly  endeavor- 
sale  of  this  fertibzer  (if  such  there  are)  that,  inasmach 
of  the  gi-asses,  cereals,  &c.,  there  is  found  a  large  amount 
iua  is  taken  up  bodily  by  the  idant,  and  that  in  this 
subdivision  which  this  infusorial  canh  presents,  every 
cd  the  plant  for  securing  on  abundant  supply, 
lo  reason  for  thobelief  that  tlie  presence  of  silica  isotJier 
^ous  and  accidental  in  the  plant.  There  is  every  reason 
s  nature  of  an  excremeutitious  product,  which  the  plant 
g  its  growth  endeavoring  to  eliminate.  Its  presence 
i  pro])ortioned  to  the  matiuity  and  age  of  the  pLiut  con- 
Kveii  if  necessarj-,  there  is  rarely,  if  ever,  a  soil  in  which 
n  quantity  more  than  sufficient  for  the  plant. 
ladow  of  reason  for  tiie  belirf  that  the  plant  ever  takes  up 
;  other  than  in  S(dution,  and  the  assertion,  therefore,  that 
keletons  of  diatoms  have  been  or  may  be  bodily  appro- 
imd  deposited  in  the  stalk,  as  they  are  supposed  to  be 
■  preposterous,  and  that  it  should  have  gained  eveu  lim- 
duR  only  to  the  want  of  accurate  uiformatiou  coucemutg 
f  plants  as  seen  imder  the  microscope,  and  iguorauce 
fuudamcntal  principles  of  plant-food  and  the  conditions 
on. 

general  lack  of  accurate  information  does  not  especially 
!  agriculturist,  attention  may  be  called  to  another  matter 
SDlgeeted  to  examination. 
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THE  COAL^ECONOMIZEB. 

This  substance  has  been  during  the  past  winter  widely  advertised  j 
abundantly  used  in  the  hope  that  at  least  some  one  of  the  many  st 
ments  concerning  it  might  be  true,  but  in  fiact  it  is  a  downright  swin 
and  could  only  have  succeeded  through  a  general  ignorance  as  to 
nature  of  heat  and  combustion,  and  the  universal  desire  to  econoiniz< 
the  use  of  fuel. 

An  analysis  of  the  substance-  shows  it  to  be  composed  of— 

Per< 

Common  salt 6< 

Glauber  salt  (anhydrous) 31 

Carbonaceous  matter 

•lOi 

It  appears  to  be,  and  doubtless  is,  simply  a  crude  salt  cake,  absolul 
valueless  for  all  the  purposes  for  which  it  was  sold,  and  costing  at  I 
possibly  a  cent  a  pound,  but  furnished  at  25  cents  per  pound. 

That  such  an  imposition  could  be  possible  is  almost  a  disgrace  to 
intelligence,  and  that  it  is  practiced  upon  a  community  should  be  m; 
a  criminal  offense. 

SUBSTITUTE  FOB  PARIS  GREEN. 

A  specimen  of  "  London  Purple,  ^  a  residue  fix)m  the  maniifii>ctan 

aniline  colors,  received  from ,  and  which,  it  is  said, 

be  sold  at  six  cents  per  pound,  was  analyzed  and  found  to  contain: 

Per  < 

Roseanilme • ...k.......        1 

Arsenic  acid 4 

Lime. 2 

Insoluble  residue 1 

Iron  oxide 

Water.. 

Loss 

10 

As  will  be  seen,  this  is  mainly  arseniate  of  lime,  and  the  presen 
this  soluble  and  intense  color  would  serve  to  show  the  presence  oi 
poison  wherever  used,  as  well  as  to  show  the  necessity  of  furt     :     \ 
cation  if  washed  away  by  rain.    The  low  price  would  certainljr 
experiment  to  see  whether  it  could  not  be  substituted  for  Paris  vm 
now  so  generally  used  to  destroy  the  Colorado  beetle  which  infests 
potato  fields. 

ANALYSES  OF  LIME. 

Six  samples  of  lime,  received  from  John  H.  Studer,  Halltown,  J< 
son  County,  West  Virginia,  were  analyzed  for  the  purpose  of  dei      1 
ing  their  relative  purity.    The  following  are  the  analyses: 


Conatituents 


Limo 

Magnesia 

A)pniinA  and  iron  oxide. 

K««idae,  insolnble 

Water  and  carbonic  acid 


No.L 


Perct 

74.23 

2.44 

1.50 

3.93 

17.90 

100! 


No.  2. 


Perct 

69.76 

12.12 

6.44 

2.80 

a88 

m 


Naa 


FercL 

79.87 

.66 

2.85 

.00 

16.53 

100. 


Nai. 


PereL 

88.44 

.51 

I  6.18 

4.92 

100. 


NaS. 


PereL 

86.97 

8.85 

4.55 

6.18 
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The  fii*st  tlu'ce  samples  ixiceived  were  ptirtially  air-slaked  fix)in  ex- 
posure, as  tlie  results  show.  Xo.  2,  from  the  lai'jre  amonnt  of  magnesia 
presoDt,  would  doubtless  prove  iujuiious  it*  applied  to  the  soil  in  quau- 
Uty. 

ANALYSIS  OF   GOAL  FROM  SHENANDOAH  VALLEY. 

Specific  j^Tav  it  y,  1.4(). 

Moiature 33 

Ash 17.31 

Bituminous  mat  tor 11.28 

Coke 7L08 


100.00 

Total  sulphur,  1. 51  por  cent. 

ANALYSIS  OF  HYDRAULIC  LIMESTONE. 

A  specimen  of  limestone,  from  W.  F.  Stiles,  Volcano,  West  Virginia, 
gave  upon  analysis  the  following  results: 

Insoluble  in  acid,  27. 49  per  cent.,  consisting  of: 

P«r  oant. 

SiUca 18.68 

Alumina • ......        6.23 

Ironoxido 1.63 

Manganese  oxide • ..•••.  .  64 

Lime 31 

Soluble  b  acid,  72. 51  per  cent.,  consisting  of: 

Lime 38.04 

Magnesia .60 

Iron  and  alumina 2.92 

Carbonic  acid 26.37 

Phosxilioric  ucid .23 

Soda 1.56 

Pota8sa 1.90 

Water 1.00 


100.11 


ANALYSIS   OF  WINE  RECEIVED  FROM  ADMIRAL  AMMEN. 

Specific  gravity,  at  17.5^  C,  .98171. 
^Pccilic  gravity,  at  'JO-  C,  of  distiUato,  .98095. 

"Tcentago  of  alcohol,  by  wci;,'ht 10.61 

rcrceutage  of  watrr,  by  weight 87.00 

rerceutage  of  acetic  acid 29 

fcano  sii;rar 47^ 

grapo  su;4ar 25 

rcsidno  J  tanaricacid II  I         «  in 

rcsmuo     extractives 1.04  f  "  ^" 

asli  .soluble  in  water    .  1(5  }  ,,2 

.ash  insoluble  in  water. l»7  j| " 


Soli.l 


100.00 

The  amount  of  free  acetic  acid  in  this  wine  is  too  great  to  allow  it  to 
'^  classed  as  good.  The  greatest  amount  allowable  in  any  wine  is  .20 
JJ^^cont.,  while  the  nmouiit  present  in  high-grade  wines  seldom  exceeds 
•^^  to  .12  per  cent. 

In  other  respects  this  wine  is  normal,  and  free  from  injurious  sub- 
'^es ;  there  is  no  evidence  of  sophistication  of  any  sort.  The  alcoholic 
Jj^Srtli  is  low,  as  the  best  sherry  and  port  can,  and  usually  do,  contain 
^^  Ki  to  17  i>er  cent  of  alcohol  i)y  weight. 

10  AGR 
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UTALTSIS  OF  HATEBIALS   SENT  BY  J.  W.  SAIVBOBN  FBOM  HAN< 

N.  H.,  AFBEL  l5,  1879. 


Constituento. 


Wftter,  &c.,  at  10^ . 
Ornmio  matter. 


LoflsatlOOoC 


Ash 


ritrogen 

Albuminoids  — 

Sugars 

Chmi,^ 

Oil,A;o 

Amyl.  cellulose.. 

Cellulose 

Alkaline  extract. 


1  • 

•a 

Ground  meat. 

•t 
< 

i       6.41 

9.37 

1 
1 

87. 26 

80.66 

[                6.33 

9.97 

1     100.00 

100.00  , 

6.41 

9.37 

6.33 

9.97 

1.13 

8.48 

7. 

7.07 

53.02 

;     9.12 

'       2.67 

i       3.63 

1      25.12 

•      21. 39 

i      18.26 

100.00 

PROXIMATE  ANALYSES  OF  WHEATS. 

Analyses  have  been  made  during  the  past  year  of  the  following 
of  wheat. 

Winter  wheats. 

1.  Mold's  AVliite,  grown  In  England. 

2.  Mold's  Eed,  grown  in  England. 

3.  Yellow  Missouri. 

4.  Swamp,  grown  in  Ohio. 

5.  Victor,  grown  in  Ontario,  Canada. 

6.  Silver  Ohalf,  grown  in  Ontario,  Canada. 

7.  Foizy,  grown  in  Oregon. 

8.  Brazilian,  grown  in  Oregon. 

9.  Polish,  groT\Ti  in  Maryland. 

10.  White,  grown  in  Oregon. 

Spring  wheats. 

11.  Improved  Fife,  grown  in  Ontario,  Canada 

12.  Champlain,  grown  in  New  York. 

13.  Defiance,  gix)wn  in  !N^ew  York. 

14.  Chili  Club,  grown  in  Oregon. 

15.  Xoah  Island,  grown  in  Oregon. 

AlS^ALYSES  OF  RYE  AND  BARLEY. 

Analyses  have  also  been  made  of  one  specimen  each  of  barley  an 
10.  Nepaul  barley,  grown  in  California. 

17.  White  Winter  rye,  grown  in  Pennsylvania. 

ANALYSES  OF  MAIZE. 

There  have  been  made  also  analyses  of  specimens  of  maize,  as  fo 

Sugar  corn. 

18.  Stowell's  Evergreen,  grown  in  New  England. 

19.  Egyptian,  grown  in  Maryland. 
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SO.  Bed  Biver,  groTm  in  Minnesota. 

21.  Golden,  grown  in  Massachusetts. 

22.  Marblcliead  Mammoth,  grown  in  Massachusetts. 

23.  Prolific. 

24.  Proctor's,  grown  in  Massachusetts. 

White  com. 

25.  Improved  Prolific,  grown  in  Tennessee. 

26.  Wliite  Dent,  gl•o^vn  in  North  Carolina. 

27.  White  Mexican,  grown  in  Mexico. 

28.  White  Prolific,  grown  in  Pennsylvania. 

29.  Mexican  WTiite  Dent,  grown  in  Mexico. 

30.  Oixigon  White,  grown  in  Oregon. 

31.  Small  Eight-rowed,  grown  in  New  Hampshii^e. 

Yellow  com. 

32.  Compton's  Early,  grown  in  Pennsylvania. 

33.  Adams's,  grown  in  Kew  Hampshire. 

34.  Canada,  grown  in  New  Hampshire. 

35.  Vermont,  grown  in  Yennont. 

36.  Small  Twelve-rowed,  grown  in  New  Hampshire. 

37.  State  Fair  Premium,  grown  in  New  Hampshire. 

38.  Large  Premium,  grown  in  New  Hampshire. 

39.  Board  of  Agriculture,  grown  in  New  Hampshire. 

Other  varieties. 

40.  King  Philip,  red,  grown  in  New  Hampshire. 

41.  llexican,  blue,  grown  in  Mexico. 

42.  Miscegcmition,  white  and  blue,  grown  in  New  Hampshire. 

43.  Pitch  Knot,  grown  in  New  Hampshire. 

44.  Tom  Thuml)  Pop,  yellow,,  grown  in  New  Hampshire. 

45.  Pop  Com,  white. 
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8.93 
2.  44 
3.79 

2.70 

7.  ID 
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METHODS  OF  ANALYSIS. 

It  lias  seeuied  best  to  givo  witli  some  detail  the  several  methods  ot 
analysis  employed  in  the  tbregoiuf]^  work,  in  order  that  they  may  be  sub- 
jected to  criticism  in  so  far  as  may  be  thought  best,  and  ado] )ted  by  others 
if  upon  a  careful  exuuiiuation  they  shall  appear  worthy ;  but  especially 
that  the  results  reported  may  be  hereafter  subjected  to  revision  when 
better  methods  may  be  devised  than  those  employed  in  this  work.  Eaeh 
for  himself  may  determine  how  far  the  methods  of  separation  have  been 
Buccessful.  What  is  claimed  is,  that  the  work  has  beim  faithfully  per- 
formed according  to  the  described  processes,  and,  in  so  far  as  was  possible 
by  such  processes,  the  results  may  be  relied  upon  by  those  having  occa- 
sion to  make  use  of  these  published  results. 

Th^re  yet  remain  many  points  which  requue  to  be  carefully  investi- 
gated, as  will  appear  from  what  has  been  given,  and  any  suggestions 
from  those  engaged  in  similar  investigations  will  be  very  gratelully  a<5- 
knowledged.  It  is  very  much  to  be  desiretl  that  something  approaching 
uniformity  in  methods  of  proximate  analysis  be  adopted,  so  that  each 
may  have  the  benefit  of  the  work  performed  by  all,  and  something  like 
uniformity  may  exist  in  the  methods  and  results  of  our  several  agricult- 
ural laboratories. 

Method  for  analysis  of  grain. 

1.  Preparation  op  sample. — ^The  grain  is  carefully  examined,  ker- 
nel by  kernel,  and  all  unsound  grains  and  extitincous  matters  rejected. 
It  is  then  pulverized  in  an  iron  mortar,  care  l)eing  taken  that  none  be 
lost.  Finally  it  is  all  sifted  through  a  sieve  of  eighty  meshes  to  the  lin- 
ear inch.  The  powder  so  obtained  is  thoroughly  separated  from  any  iron 
derived  from  the  mortar,  by  means  of  a  magnet.  It  is  then  placed  in 
wide-mouth  cork-stoppered  bottles. 

2.  Estimation  of  moistitre. — About  two  grams  of  the  finely  pow- 
dered grain  is  dried  in  an  air-bath,  at  a  temperature  of  ll()-115o  C.  The 
drying  requires  from  one  to  two  days'  time ;  it  is  best  to  do  it  as  rapidly 
as  possible.    The  loss  of  weight  is  moisture. 

3.  Estimation  of  ash. — About  two  grams  of  the  powdi?red  gniin  (the 
residue  after  determination  of  moistiu'C,  usually)  is  ignited,  at  a  red  heat, 
over  a  Bunsen  burner  until  nearly  or  quite  free  from  cj)rboiiaceous  mat- 
ter. The  amount  of  ash  thus  obtained  is  a  little  greater  than  is  found 
by  the  estimation  of  the  several  inorganic  constituents;  this  excess  is 
carbon  and  a  little  carbonic  acid,  and  seldom  exceeds  .3  to  A  ])er  cent. 

4.  EsTEMATTON  OF  CELLULOSE. — Four  grams  of  the  powilered  grain  is 
boiled  A\ith  200  c.  c.  of  5  per  cent,  sulphuric  acid,  until  the  staich  is  all 
converted  to  glucose.    This  usually  requires  from  six  to  eight  hours. 

The  separated  cellulose  and  albuminoids  are  removed  by  use  of  a  Bun- 
sen  filter- pump  and  a  fine  linen  iilter,  wa>shed  v»'ith  water  and  transferred 
to  the  same  beaker,  when  they  are  again  boiled  lor  two  hoiu'S  with  150 
c.  c.  of  13  per  cent,  sodic  hydrate  solution. 

The  liquid  is  filtered  again  through  the  same  linen,  and  the  cellulos6 
upon  the  filter  is  well  washed  with  hot  water,  alcohol  of  about  90  per 
cent.,  and  ether.  The  cellulose  is  then  transferred,  by  means  of  a  phv- 
tinum  s])atula  and  camePs  hair  brush,  to  a  crucible,  dried  at  120^  to  130^ 
C,  weighed,  ignited,  and  again  weighed.  The  difference  betwexnn  these 
two  weights  equals,  approximately,  the  amount  of  cellulose.  The  accu- 
rate estimation  of  cellulose  is  yet  veiy  difficult,  if  not  impossible,  yet  it 
is  probable  that  lusults  obtained  as  above  stated  are  not  far  from  the 
tmtii. 
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6.  EsTDiATiON  OF  OIL. — ^Exactly  two  p^ms  of  the  powdered  grain 
are  extracted  by  repercolation  with  Squibb's  stronfrer  ether.  The  time 
required  for  complete  extraction  is  not  over  three  hours,  and  probably 
less  would  be  as  well.  The  ether  is  carefully  evaporated  and  the  oil 
drietl  at  100°  O.  until  two  weighings  do  not  vary  more  than  .001  gram. 

C.  Estimation  of  sugars  and  of  albuminoids  soluble  in  alco- 
hol OK  80  PER  OENT. — ^Tlie  grain  remaining  after  the  removal  of  oil  is 
dried,  and  is  then  treated  by  repercolation  for  twelve  to  fifteen  hours 
with  wann  alcohol  of  80  per  cent.,  by  weight. 

The  alcoholic  solution  is  evaporated,  dried,  and  weighed.  This  residue 
=  sugar,  albuminoids,  and  ash.  It  is  then  treated  for  several  hours 
with  cold  water,  which  removes  all  the  sugar,  and  in  case  of  wheat  a 
very  slight  amount  of  albuminoids.  This  liquid  is  evaporated,  dried  at 
110^  C,  weighed,  ignited,  and  again  weighed.  The  diiference  between 
the  first  and  second  weighings  represents  the  sugar  in  two  grams  of  the 
grain. 

^le  residue  insoluble  in  water  is  stated  as  albuminoid  matter  insoln- 
Me  in  water,  soluble  in  alcohol.  In  wheat  this  albuminoid  matter  con- 
8Wtsof  gliitiMi  and  casein;  in  com  it  has  been  stated  as  zein,  although 
S'wne  investigators  give  it  the  name  gluten-cfisein,  and  8ui)pose  it  to  be 
identical  Avith  the  albuminoid  matters  similarly  extracted  from  wheat. 

The  sugar  of  wlieat  and  com  seems  to  differ  materially  both  fix)m 
cane sugjir  and  inserted  sugar.  On  several  occasions  it  separated  in 
6n)nps  of  prisms  upon  sl#w  evaporation  of  its  solution  in  80  per  cent, 
^cohol.  Its  taste  is  not  particularly  sweet,  nor  does  it  reduce  Fehling's 
flolntion,  except  slightly,  until  it  has  been  inverted  by  dilute  acids. 

EsTDLiTiON  OF  GUM. — The  residuaJ  grain,  after  treatment  with  80 
Pwocnt.  alcohol,  is  dried  and  then  removed  to  a  graduated  cylinder,  to 
vhich  is  added  200  c.  c.  of  cold  water.  The  mixture  is  frequently  agi- 
sted during  about  four  hours.  One  hundred  c.  c.  are  filtered  by  aid  of 
Ij^eBunseu  ]»ump,  evaporated  and  weighed,  ignited,  and  again  weighed. 
■*^e  ditl'erence  between  these  two  weights  equals  the  gum  in  one  gram, 
ash-free. 

^j<  gum  extract  in  wheat  usually  contains  a  trace  only  of  albuminoid 
JJ^tter,  not  suflicient  to  greatly  vitiate  the  results.  In  ordinary  maize 
"^^  giun  exi  ract  seems  to  be  free  from  albuminoid  substances.  In 
Bjroot  corn  ilie  extract  here  obtained  is  turbid  and  cannot  be  made 
c»P:ircT  by  repeated  filtrations  through  fine  ])ai)er. 

This  turbid  licpiid  gives  the  characteristic  blue  color  of  starch  with 
solution  of  iodine.  This  color  is  i)ermanent,  if  sutlicient  iodine  has  been 
^*J^  and  the  blue  starch  iodide  does  not  fall  to  the  bottom,  as  is  usual 
^^^  onlinary  starch.  When  the  turbid  aqueous  liquid  is  evaporated  a 
^ei^-  largo  white  residue  remains ;  it  differs  very  plainly  from  the  gum 
'^idues  obtained  fi-om  ordinary  maize,  for  they  are  very  slight,  and 
^wiiisb-like  in  api)caraiice. 

.JuUon's  n»age!it  gives  a  somewhat  questionable  indication  for  albu- 
'^'^oid  matter.  It  seems,  then,  that  sugar  com  contains  considerable 
firarch  in  a  modified  soluble  condition,  and  that  the  invariable  turbidity 
^^  ^nuoons  extracts  of  sugar  corn  is  due  to  this  soluble  modification  of 
starch  rather  than  to  tlie  "presence  of  a  trace  of  suspended  fiit  (?),"  as 
?^?ftestod  by  W.  O.  Atwater.  (Am.  J.  Sci.  aud  Arts,  vol.  48,  1809,  p. 
'Wi.)  'pj^^  amount  of  this  modified  starch  and  gum  was  estimated  by 
subtracting  from  the  water  extract,  in  a  sam])le  of  the  whole  grain,  the 
Bam  of  the  sugar  and  albuminoids  soluble  in  water.  In  this  case  all 
"*^  ^bomiuoids  not  removed  by  alcohol  were  considered  soluble  in 
^to,  although  there  is  some  doiibt  upon  this  point,  which,  it  is  hoped^ 
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will  be  settled  positively  before  another  year.  In  case  a  part  only  of 
albuminoid  matter  was  soluble  in  water,  the  amount  of  soluble  sta 
and  gum  would  be  correspondingly  increased  and  the  insoluble  sta 
equally  diminished.  A  determination  of  the  albuminoids  soluble 
water  in  ^^Prolilic"  sugar  com  revealed  the  presence  of  1.92  per  c« 
From  the  unsatisfactorj-  i-eactions  obtained  with  Millon's  reagen 
seems  probable  that  the  amounts  of  albuminoid  matters  soluble 
water  are  not  much  gieater  in  any  of  the  samples  examined.  Furl 
investigations  will  be  made  in  this  direction. 

Two  experiments  were  made  with  the  sample  of  sweet  com  No.  24 
follows : 

Five  grams  of  the  finely  powdered  grain  were  shaken  up  with  600 
of  water,  and  allowed  to  stand  for  four  hours,  with  occasional  shaki 
the  liquid  was  then  filtered  off,  the  filtrate  being  turbid  os  usual, 
an  aliquot  portion  tested  for  glucose  (!)  with  Fehling's  solution,  botn 
fore  and  after  inversion  with  dilute  sulphuric  acid.  A  larger  portio 
the  filtrate  was  evaporated  to  dryness,  and  the  nitrogen  determine* 
the  dry  residue  left  upon  evaporation.  The  following  results  were 
tained  in  duplicate : 

Per  oont.       Per 

Soluble  in  water 43.78           4 

AlbuminoidH  soluble  in  water 1.^2 

Gluoose  (?J  before  invortingj 7.92 

Glucose  alter  invertin)<  1  bour 29.95            i 

Glucose  after  ijivertiug  2  hours 3(). 00           S 

The  above  results  are  calcidated  to  the  air-dry  grain  analyzed,  w] 
contained  10.13  per  cent,  of  water. 

The  amounts  of  starch  inverteil  in  the  alcove  experiments  were  as 
lows: 

Per  cent.       Per 

Starcb  invoi-ted  after  1  hour 10.81^  ] 

Starch  invdtfd  after  2  houiv. 25. 'J7  *, 

It  will  a]>j)o,ar,  th(^refore,  that  only  a  portion  of  the  albumen  insol 
in  alcohol  was  soluble  in  water,  aiul  tluil  the  analysis  of  this  samiv 
sweet  com  should  have  .'3.57  jtvr  cent,  added  to  the  soluble  starch 
gum  and  an  equal  a^nount  subtractcMl  from  the  starch.  The  corre 
analysis  for  the  air-dry  and  water-fiee  grain  would  then  be  as  follow 

Sugar  corn  Xo.  24. 
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too  liigh,  through  having  calculated  all  of  the  albumin- 

as  being  soluble  in  water. 

able  fact  is  that  the  microscope  shows  tlie  starch  gran- 
m  to  be  very  much  larger  (.001  inch  diameter)  than  those 

(in  T^liite  Dent  .00025  to  .0003  inch  diameter,  T.  Taylor), 
a  of  sweet  corn  be  soaked  in  water  conta.ining  a  little 
Bwill  be  extracted  the  same  soluble  starch  which  was  ob- 
;is  of  the  powdered  grain.  This  starch  shows  no  organ- 
structure  when  seen  under  the  microscope,  and  when 
Line  the  liquid  appears  equally  colored  throughout, 
appears  that  there  exists  in  sweet  com  a  considerable 
jh  in  an  amorphous  and  soluble  condition.  That  this 
t  slightly  increased  by  the  process  of  pulverization  in  an 
possible,  for  it  has  been  shown  by  Redwood  that  large 
ay  be  ruptured  by  trituration,  while  smaller  grains  es- 

ible  variations  in  the  amounts  of  soluble  starch  and  gum 
samples  of  sweet  com  may  be  due  to  various  causes. 
nt  amounts  actually  present. 

^eater  number  of  starch-grains  may  be  ruptured  in  pid- 
it  samples. 

?ems  probable  that  partial  fermentation  of  the  air-dry 
ider  part  of  the  starch  soluble. 

wn  that  ordinary  cornmeal  undergoes  some  such  changes 
ome  time,  and  it  would  seem  that  the  meal  from  sweet 
g,  as  it  does,  much  more^  sugar,  would  be  still  more 
t. 

npossible  to  get  identical  amounts  of  water  extract  from 
>  of  sweet  com.  even  when  duplicate  determinations  are 
[le  time  and  under  the  same  conditions.  It  appears,  then, 
\  for  soluble  starch  are  valuable  chiefly  as  preliminary 
ork  already  commenced  will,  it  is  hoped,  give  more  dell- 
better  methods  of  estimation. 

OF  TOTAL  ALBUMINOIDS. — ^Thc  gni«s  is  buTued  with  ex- 
[^,  and  the  evolved  ammonia  received  m  decinormal  acid, 
ogen  multiplied  by  G.25  equals  the  total  albumnioids. 
ilers  from  oidinary  fiehl  com  in  several  particulars : 
ter  content  of  sugars  5  in  the  samples  analyzed  the  pro- 
ol. 

3m  the  amounts  of  sugar  and  zein  are  about  equal ;  in 
ropoi-tion  of  zein  to  sugar  is  2.7  to  1. 
).5  per  cent,  of  lield  com  is  dissolved  by  cold  water;  the 
Led  may  be  filtered  perfectly  clear,  and  contains  no  starch, 
and  gum.  If  swe(*t  com  be  treated  in  the  same  way 
a  milky  liquid  results  which  cannot  be  hltered  clciir  by 
pers.  The  amounts  thus  dissolved  average  about  32  per 
Iry  grain.  The  filtered  solutions  thus  obtained  contain 
IS  matter,  which  gives  with  iodine  a  light  viol(»t  color; 
?ht  amount  of  iodine  is  added  tlir  color  fades,  but  may 
further  additions  of  iodine.  This  amylaceous  matter  is 
r  to  the  *'amiduline''  and  ^^  amylo;2:on  "  of  older  German 
ill  be  understood  that  the  term  '•  soluble  starch  "  is  naed  in 
o  indicate  this  soluble  matter  which  is  colored  blue- violet 
Jiis  connection  it  seems  probable  that  the  analysis  of 
rgreen  sweet  com,''  made  by  W.  O.  Atwater,*  is,  in  part, 

idoftii  JovnuJ  Soieiioe  and  Arts,  16G9,  yoL  4S,  p.  352. 


156         REPORT   OF   THE   COMMISSIONER  OF  AGRICtTLTURE. 

incorrect  in  tlic  amount  of  sugjir  (11.C4  per  cent.),  iu  tlie  amount  «k)1ti- 
blc  in  cold  water  (10.28  i>er  cent.),  and  in  the  entire  omission  of  this  amy- 
laceous matter. 

It  will  be  seen  again  that  one  effect  of  crossing  has  been  to  make  the 
amount  of  soluble  starch  in  Golden  sugar  corn  considerably  le8»  than 
in  the  ordinary  varieties  of  sweet  com. 

4.  The  much  greater  amount  of  oil  in  sweet  com  is  noticeable. 

Chemical  analysis  seems  to  give  no  clew  as  to  the  reason  why  i>op- 
com  should  *'  pop ''  when  heated.  Tlie  amount  of  albuminoid  matter  is 
higher  and  starcb  is  lower  than  in  other  kinds  of  com;  in  other  respects 
the  difference  is  not  strongly  marked. 

A  noticeable  difference  between  winter  and  spring  wheats  is  seen  m 
the  greater  content  of  albuminoid  matter  in  spring  wheat ;  the  starch  is 
in  equal  measure  diminished,  while  iill  the  other  constituents  are  practi- 
cally the  same. 

It  would  be  obviously  premature  to  enter  into  very  extensive  general- 
izations based  upon  the  results  of  comparatively  a  few  analyses,  but  it  is 
contemplated  to  continue  these  analyses  of  our  cereals  and  grasses;  and 
that  those  desiring  to  use  the  data  furnished  by  the  analyses  given  may 
rely  upon  the  results  with  conlidence,  in  so  far  as  the  methods  made  use 
of  in  analysis  were  reliable,  it  may  be  added  that  in  every  case  where  r     — 
sonable  doubt  existed  as  to  the  accuracy  of  any  determination  throng 
any  excess  or  deficiency  of  any  constituent  comparatively,  such  determu. 
nation  has  been  made  in  duplicate  or  triplicate  when  thought  adv: 
ble.    In  other  cases  where  a  normal  amount  of  any  constituent  v 
found  present  a  single  determination  has  sufficed  generally. 

It  is  greatly  to  bo  desired  that  before  long  more  liberal  provision  m^ 
be  made,  both  in  laboratory  facihties  and  working  force,  for  the  \ 
amount  of  chemical  work  pressing  ui)on  this  division,  which,  as  the  »_^ — 
port  will  show,  has  been  requested  to  carry  through  chemical  iuv< 
gations  for  nearly  i^very  de])artment  of  the  government,  and  which 
quires  for  even  the  work  exclusively  its  oavii,  fully  ten  times  the 
present  assigned  it  by  law. 

Kespectfully  submitted. 

PETER  COLLIER, 

C^iemt., 

To  Ilon.  William  G.  LeDuc, 

Commissioner  of  Agricultui-e, 
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REPORT  OF  THE    BOTANIST  AND    CHEMIST   ON 
GRASSES  AND  FORAGE  PLANTS. 

The  iiDpoitance  of  tbo  grasses  in  all  systems  of  agriculture  can  hardly 

^  overestimated.    Indeed,  the  proportion  of  meadow  and  pasture  lands 

in  any  region  is  a  good  criterion  ot'  the  agricidtural  wealth  of  that  region. 

lu  some  portions  of  our  countiy  the  importance  of  the  gi-ass  crops  has 

"^  overlooked  in  the  desire  to  lealize  immediate  results  from  special 

^ps.    The  result  has  generally  been  impoverished  land  and  too  fire- 

QUently  an  impoverished  people.    The  farmer  who  ha«  an  abundance  of 

P38tTirage  an(l  meiidow  land  has  the  elements  of  wealth  in  his  hands. 

Cattle  and  stock  can  be  raised  on  the  grass,  and  they  return  to  the  land 

*^o^  fertilizing  materials  which,  judiciously  employed,  keep  the  land 

^^ays  in  good  couditiou  and  give  sure  and  reliable  returns. 

Intelligent  and  enteri>rising  agricidturists  in  all  paits  of  the  country 

5^  now  awake  to  the  importance  of  this  subject,  and  are  anxiously  in- 

55^Uing  into  the  value  and  adaptation  of  different  kinds  of  grasses  for 

^eir  use. 

^^I'he  difference  of  soil  and  climate  in  different  portions  of  our  extensive 
S^Untry  are  such  as  to  require  the  cultivation  of  a  large  variety  of  grasses. 
^^  some  sections  the  rigor  of  climate  is  such  that  it  is  necessary  to 
^^ble  and  feed  cattle  for  six  months  of  the  year.  In  other  sections,  anfl 
j^^rticularly  in  the  Gulf  States,  stock  can  obtain  their  living  in  the  field 
^ot  only  in  summer,  but  during  the  winter  season  also,  provided  they 
f^^ve  access  to  grasAs  which  make  their  growth  at  that  season.  There 
a  class  of  grasses  which  in  the  Southern  and  Southwestern  States 
m  adapted  to  this  purpose,  and  which  are  commonly  known  as  winter 
ksses.  These  are  mostly  grasses  of  a  rather  coarse  structure,  and  are 
^^Uiefly  valuable  before  they  send  up  their  flowering  stalks,  which  are 
^.'ssnally  harsh  and  innutritions.  ^Ir.  C.  W,  Howard,  in  Ids  treatise  "  On 
"^^       Cultivation  of  the  Grasses  and  Forage  Plants  at  the  South,''  says : 


One  of  the  most  marked  and  singular  a<l vantages  of  the  Sonth  is  its  ability  to  stow 

^r*su8e8  which  may  be  pastured  in  the  winter.    It  is  a  blessing  of  climate  which  we 

«-a.ve  not  yet  appreciated.     *     *    *    By  the  aid  of  the  winter  grasses  it  is  perfectly 

Pi'acticable  to  raise  colts,  cattle,  and  sheep  throughout  a  large  portion  of  the  South 

"Without  other  cost  than  the  interest  on  land  and  t he  value  of  the  salt.     »     *    *    There 

^s    no  adequate  substitute  for  winter-grass  i)aHtures.    Oats,  barley,  and  rye  may  be 

S^sue<l,  but  tlie  stock  must  be  taken  from  them  at  a  season  when  tlie  necessity  is  most 

Pj^iiching,  and,  be8i<les,  they  must  be  sowed  annually,  which  is  expensive.    *    *    *    In 

tnisconnectien  it  will  not  be  amiss  to  make  some  remarks  on  winter  pastures  goner- 

^»^L^-    Tliey  must  not  Ik)  pastured  when  the  ground  is  wet;  at  such  times  aU  stock 

y^*t*t  be  removed  from  them.    They  must  not  at  any  time  be  grazed  too  closely.    Every- 

v^h  knows  liow  to  treat  a  rye  or  barley  lot.    It  is  well  known  that  if  stock  bite  into 

j^*  crown  of  the  plant  it  will  be  killed.    Winter-grass  pastures  must  be  treated  in 

y^^  same  way  as  grain  pasture.    The  temptation  to  transgress  in  this  particular  is 

j.*0^  great.    When  aU  other  vegetable  matter  is  dend,  live  stock  become  almost  crazy 

"'  Rreen  food,  and  they  are  sullered  by  the  sjTiipathizing  owner  to  remain  while  a 

{JJIJ^Jcle  of  green  food  is  visible.     As  a  conwuiumcre  of  this  i)ractice  persisted  in,  the 

jj^  is  kille<l.     It  will  be  better  to  buy  fodder  if  it  be  necessary,  rather  than  allow  a 

1'  •^ctice  so  ruinous  to  the  farmer. 

Another  class  of  grasses  are  those  which  begin  to  grow  late  in  the 
^^son  and  flourish  through  the  dry  and  hot  summer  and  autumn.  Some 
J*  these  grasses  furnish  an  abundant  yield,  which  may  be  cut  several 
"^ea  during  the  season. 

In  order  to  test  the  value  of  the  principal  grasses  and  forage  plants 


158        BEPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

wliich  have  been  more  or  less  employed  in  the  South,  this  department 
solicited  from  Southern  and  Western  agriculturists,  the  past  season, 
samples  of  such  grasses  in  sufficient  quantities  for  analysis  by  the  chem- 
ist of  the  department.  The  prmcipal  contributors,  and  their  contribu- 
tions, in  response  to  this  request,  were  as  follows : 
Ist.  From  Prof.  S.  B.  Buckley.  Austin,  Tex.,  the  following  kind«: 
Panicum  Tejcanum,  Texas  millet. 

Panicum  obtusum,  • 

Panicum  virgatum^  Tall  Panic,  or  Switch  graSvS. 
Panicum  crusgalli^  Barnyard  grass,  Cock's-foot. 
Paspalum  /omj^.  Water  grass. 
Setaria  setosa^  Bristle  grass. 

Andrapogon  Virgini^ni^^  Broom  Sedge,  Sedge  grass. 
Sorghum  nutans  var,,  Wood  grass. 
Leptochloa  mmronata.  Feather  grass. 
Uleusine  Indica^  Yard  grass.  Crow-foot. 
Tricuspis  sesleroidcs. 
Muhlenbc^-gia  diffusa^  Drop-seed  grass.  • 
2d.  From  Mr.  Charles  Mohr,  Mobile,  Ala. : 
Lespedeza  striata.  JairtUi  clover. 
Uleusine  Indica,  Yard  grass. 
Muhlenhergia  diffusa^  Uroj)  seed. 
Leptochloa  mucronata^  Feather  grass. 
Panioum  sanguinalcj  Crab  grass. 
Panicum  virgatum^  Tall  panic,  Switch  grass. 
Panicum  Jilijormc,  Slender  Crab  grass. 
Panicum  anceps, 

Panicum  crus-galli,  Barnyard  grass,  CockWoot. 
Panicum  prolifcrum^  Crab  grass,  S])r6utin^Panic  grass. 
Panicum  divarieatxim^  Cane-like  Panic  gi'ass. 
Paspaluyn  pra:cox  and  other  species. 
Oynodon  DactyloUj  Bermuda  grass,  Wij-o  grass. 
Andropogon  (3  species).  Broom  grass,  Broom  Sedgeb 
Sorghum  Ralapcmc.  Jolmson  grass. 
Uniola  gracilis, 
3d.  From  D.  L.  Phares,  Woodville,  Miss. : 

Uleusine  Indica  Yard  grass.  Crow-foot  grass. 
Paspalum  prwcox^  Water  grass. 
Leptochloa  miuronata^  Feather  grass. 
Panicum  sauguinale^  Crab  grass. 
Eordcum  pratense^  13arley  grass. 
Sporoholus  Indicnsj  Smut  grass. 
Tripsanum  dactijloidesj  Gama  gratis. 
Panicum  (rusgalU,  Barnyard  grass. 
Gynodon  Dactylon^  Bermuda  grass. 
Andropogon  Virginiausj  Broom  grass.  Broom  Sedge. 
Eragrostis  poa^oides,  var. 
4th.  From  3Ir.  W.  A.  Carswell,  Americus,  Ga. : 

Elcusinc  Indica,  Yard  grass.  Crow-foot  grass. 
DactifloctenlKm  JEgijptiacum  Crow-foot  grass. 
5th.  From  Mr.  E.  Uall,  Athens,  111. : 

llicrochloa  borcalis,  Yauilla  grass. 
BromuH  carinaius,  California  Brome  gi*ass. 
GtJi.  From  Mr.  Tlioo.  Louis,  Louisville,  Wis.: 
Poa pratcnsiSj  June  grass.  Blue  grass. 
Poa  serotinaj  Fowl  Meadow  grass. 
Agrostis  exarata^  Native  red-top. 


Fixioiw  Ixximw, 
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Specimenfi  were  reeeived  from  a  number  of  other  persons  in  quantities 
too  small  for  chemical  analysis,  but  in  nearly  all  cases  they  were  but 
repetitions  of  those  above  named.  Some  of  the  specimens  analyzed  are 
of  very  inferior  quality,  and  not  to  be  recommended  for  cultivation;  but 
a  great  point  is  gained  in  the  determination  of  that  fact,  and  the  descrip- 
tion and  figures  given  will  enable  every  farmer  to  know  which  to  adopt 
and  which  to  reject. 

In  addition  to  the  true  grasses  there  is  a  line  of  forage  plants  beloug- 
ing  to  other  families  which  are  found  to  have  liighly  nutritive  properties 
and  to  be  well  adopted  to  cultivation  for  various  purposes.  These  are 
mainly  leguminous  plants,  as  the  clovers  (alfalfa  or  lucem)  pease,  and 
vetches.  Some  new  plants  of  this  class  have  recently  attracted  atten- 
tion in  the  South,  and  are  tieated  of  in  this  paper.  They  are  Lespedeza 
striata  (Japan  clover),  BicJiardsonia  scabra  (Mexican  clover),  and  a  species 
of  Desmodium^  called  in  Florida  beggar-lice. 

The  drawings  of  the  grasses  were  carefully  made  by  Mr.  G.  Marx,  and 
the  plates  will  be  of  great  assistance  in  enabling  farmers  and  others  to 
identify  the  various  kinds  or  species. 

In  tiie  following  pages  the  botanical  name  of  the  grass  is  first  given, 
and  then  the  common  one  or  ones.  A  glossary  of  terms  is  given  at  tihe 
end,  to  which  reference  can  be  made  when  necessary. 

The  grat>ses  belonging  to  the  genus  Fanieiimj  sometimes  called  Panic 
gnisscs,  are  very  numerous,  and  differ  very  widely  in  their  appearance. 

The  general  botaulcal  characters  of  the  genus  are  as  follows: 

PANICUM. 

Flowers  in  spikes,  racemes,  or  panicles.  Spikelets  2-flowered,  or  with 
one  perfect  and  one  rudimentary  flower;  glumes  two,  herbaceous,  the 
lower  one  usually  short  or  minute,  the  ujiper  as  long  as  the  fertile  flower; 
the  lower  flower  either  neutral  or  staminate,  of  one  palet  which  closely 
resembles  the  upper  glume,  and  sometimes  with  a  se(X)nd  thin])alet;  the 
upper  flower  peiiect,  closed,  coriaceous  or  cartilaginous,  usually  flattish 
pai-allel  with  the  glumes,  awnless,  inclosing  the  free  and  grooveless  grain; 
stamens  three;  stigmas  i)lumose,  usually  purple. 

Panic  UM  Texantjm— Texas  Millet. 

Description. — Branches  of  the  panicle  rough,  the  pedicels  with  scat- 
tcitMl  liairs,  especially  near  the  flowers;  spikelets  oblong,  somewhat 
pointed,  2  to  2  J  lines  long,  sparsely  hairy ;  lower  glume  half  or  two-thirds 
the  length  of  the  upper,  acute,  5-iierved,  the  lateral  nerves  uniting  with 
the  midnerve  below  the  apex ;  upper  glume  prominently  5  to  7  nerved, 
poiuted ;  sterile  flower  with  2  palets^  the  lower  5  to  7  nerved,  much  like 
the  U]»per  glume,  the  upper  i)alet  thm  and  transparent,  as  long  as  the 
*ower;  ]»ert'ect  flo^^er  ovate  or  oblong-ovate,  acutish,  transversely  wrinkled 
vith  tine  reticulated  stiiae. 

All  annual  grass  two  to  four  feet  high,  sparingly  branched,  at  first 
^roct,  k^coming  decumbent  and  widely  spreading,  veiy  leafy,  sheaths 
and  loaves  finely  soft — hairy;  margin  of  the  leaves  rough;  leaf  blades  G 
to  S  iiiclies  long  and  ^  to  1  inch  wide,  upi)er  leaves  reaching  to  the  base 
0^  the  panicle,  or  nearly  so;  panicle  0  to  8  inches  long,  strict,  the  bmnches 
alternate,  erect,  simple,  3  to  4  inches  long,  with  somewhat  scattered 
8e*«ile  spikelets. 
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Habit  and  uses. — A  grass  of  vigorous,  rapid  growth.  It  is  very  leafy 
the  leaves  broad,  rather  thin,  sprinkled  with  short  soft  hairs.  It  grow, 
2  to  3  feet  high,  but  the  spreading  stalks  are  often  4  feet  or  more  in  lengtib 
growing  very  close  and  thick  at  the  base,  and  yielding  a  large  amoun 
of  food. 
^  This  gi-ass  lias  been  brouglit  to  the  attention  of  the  department  dm 
ing  several  years  jiast.  Mr.  Pryor  Lea,  of  Goliad,  Texas,  has  had  it  h 
cultivation  tor  a  number  of  years,  and  writes  resjiccting  it  as  follows: 

I  consider  it  far  superior  to  any  grass  that  I  over  saw  for  hay.  It  is  a  much  mor 
certain  crop  than  niillet,  and  cultivated  with  lees  labor,  and  all  kiiuU  of  stock  prefc 
it.  I  expect  to  report  a  |;ood  second  crop  on  the  same  ground  this  year.  In  this  regie: 
this  grass,  in  the  condition  of  well-cultured  hay,  is  regarded  as  more  nntritious  uia 
any  other  grass.  It  grows  only  in  cultivated  land;  it  prospers  best  in  the  wannes 
fourth  of  the  year;  its  luxurious  growth  subdues  other  passes  and  some  weeds,  witJ 
v      the  result  of  Icavuig  the  ground  in  an  ameliorated  condition.    (See  Plate  1.) 

Proximate  analysis  of  PanUmm  Texanum,  from  Texas  (Texas  MiUet), 

P«re«rt 

Oil L» 

Wax 5 

Bngars 12.4 

Gum  and  dextrin 5.9 

CeUulose 27.6 

Amylaceous  ceUulose 20.6 

Alkali  extract 18.4 

Albuminoids 5.6 

Ash 6.6 

100.0 
Analysis  of  ash  of  Fanicum  Texanum  (Texas  Millet), 

Peroeat 

PotMsimn 4.5 

Potassium  oxide 27.9 

Sodium 1.5 

Sodium  oxido 

Calcium  oxide 7.3 

Magnesium  oxide 4.5 

Rnlphuric  acid 4.6 

Phosphoric  acid 8.4 

Silicic  acid.. 34.3 

Chlorine a  5 

100.  c 

Panicum  crusgalli— Barnyard  grass,  Cock's-foot  grass. 

Description. — This  is  an  annual  grass,  with  thick,  stx)ut  cubn,  branet 
ing  from  the  base,  2  to  4  feet  high  ;  leaves  long,  i  inch  or  more  wide 
rough  on  the  miirgins,  othenvise  smooth,  with  the  sheath  smooth  o 
rough ;  spikes  1  to  3  inches  long,  numerous,  crowded  in  a  long  racem 
or  a  dense  panicle,  which  is  rough  with  stiff  hairs ;  the  glumes  ovate 
rough,  abruptly  pointed;  lower  ])alet  of  the  neutral  flower  nsuaU 
bearing  a  rough  awn ;  viules  greatly,  sometimes  awnless  or  nearly  s* 
sometimes  long  awncd,  especially  in  the  variety  hispidum,  a  very  iar<i 
and  coarse  form  of  the  species,  with  the  sheaths  of  Ihe  leaves  roug 
hairy ;  another  variety,  muticum,  is  destitute  of  the  avvns  and  is  smoo 
tliroughout.    Very  common  in  waste  places  in  all  parts  of  the  coants: 

Uses. — Of  this  grass  Dr.  0.  Mohr  says: 

An  annual,  2  to  3  fo<,'t  high,  bearing  its  roughly  awncd  flowers  in  dense  oneniici. 
panicles,  com])osed  of  niunerous  crowded  spikes;  it  grows  luxuriantly,  particolarly 
tlio  lowlands  of  the  coast,  is  greedily  eaten  hy  horses  and  cattle,  and  makes  a  hAy 
good  quality.     It  is  Justly  regarded  aa  an  excellent  grass,  particularly  before  it  xip< 
Its  seed,  as  in  the  later  stages  of  its  growth  the  long  and  stiiF  awns  of  ite  spikes  t«M 
to  make  it  somewhat  unpiuatable. 


Pixicua 


OlMOJlu. 
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).  L.  Phares,  Woodville,  Miss.,  says  of  this  grass :  "  The  hay 
highly  esteemed  by  many  farmers.  In  Nor^east  Mississippi 
seen  large  fields  of  it  mowed.''  This  grass  shoidd  be  cut  early, 
is  juicy  and  palatable.  This  will  bo  at  the  first  appearance  oi 
ers.    (See  Plate  2.) 

mate  analysis  of  Panicum  crusgalli,  from  Texas  {Barnyard  grass,  CocJc^s-foot), 

Percent. 

1.54 

57 

13.87 

dextrin 5.07 

32.27 

lus  colluloso 21.37 

tract 11.03 

►ids -.        4.14 

10.14 

100.00 

Analysis  of  ash  of  Panicum  crusgalli  (Barnyard  grass^  Cocl^s-foot). 

Percent. 

1 12.00 

1  oxide 13.26 

37 

xide 

)xide 7.23 

m  oxide 5.52 

5  acid 3.69 

ic  acid 4.27 

d 42.18 

11.48 

100.00 

Panicum  sanguinale— Crab  grass. 

iptian, — An  annual  grass,  native  of  Euroi)e,  but  thoroughly  natu-\ 
in  all  parts  of  the  country.  It  springs  up  in  cultivated  and  waste 
1  in  the  summer,  and  grows  with  great  rapidity  in  the  hot  weather, 
out  roots  from  the  lower  joints  which  take  firm  hold  of  tlie  soil 
ble  it  to  spread  in  all  directions.  It  is  esteemed  a  great  pest  in 
them  States,  causing  a  great  deal  of  labor  to  keep  the  com-lields 
it.  In  the  Southern  States  it  is  well  known,  and  is  one  of  the 
\,y  crops,  giving  a  large  yield,  and  of  an  excellent  quality,  if  cut 
he  ripening  of  its  seeds.  It  is  also  employed  for  summer  past- 
d  answers  an  excellent  purpose  during  August  and  September, 
le  grasses  of  the  spring  are  old,  dry,  and  perhaps  burned  by  the 
he  flowers  are  on  slender  spikes,  which  are  4  to  6  inches  long, 
crowded  near  the  top  of  the  stem,  like  those  of  the  yard  grass 
indwa)j  but  more  slender.  It  will  be  easily  recognized  by  the 
ithout  an  extended  description. 
—Professor  Killebrew,  Tennessee,  says: 

ine  pasture  grass^  although  it  has  but  few  ba^se  leaves  and  forms  no  sward, 
ds  out  niuncrous  stems,  branching  freely  at  the  base.  It  serves  a  most  useful 
n  stock  husbandry,  and  the  northern  farmers  would  congratulate  themselves 
h  if  they  had  it  to  turn  their  cattle  on  while  the  clover  fields  and  meadows 
d  up  with  summer  heat.  It  fills  all  our  corn-fields,  and  many  jjorsons  puU 
luch  is  a  tedious  process.  It  makes  a  sweet  hay,  and  horses  are  exceedingly  > 
t,  leaving  the  best  hay  to  eat  it.     (See  Plate  3.) 

1  AGH 
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^oxbnate  analyHa  of  Panicum  aanffuinaley  from  Alabama  (Crab  gram,  Finger  grot 

Per 

oa... 

Wax 

Sugars - 

Gum  and  dextrin.. 

Cellulose : 

Amylaceous  cellulose < 

Alkali  extract 

Albuminoids 

Ash 

Analysis  of  ash  of  Fanicum  sanguinale  (Crab  grass.  Finger  grass). 

Per 

Potassinm — 

Potassium  oxide... - i 

Sodium - 

Sodium  oxide • 

Ccdcium  oxide - - 

Magnesium  oxide 

Sulphuric  acid.... 

Phosphoric  acid - 

Silicic  acid { 

Chlorine 


1( 

Panicum  vmaATUM— Tail  Panic  grass,  Switch  grass. 

Description, — A  tall  perennial  grass,  3  to  6  feet  high,  growing  mo 
in  clumps  in  wet  or  moist  soil,  particularly  near  tiie  coast.  The  cu 
are  firm,  unbranched,  except  near  the  top,  where  they  open  intc 
ample  spreading  panicle,  sometimes  2  feet  long ;  Hie  leaves  are  from 
2  feet  long,  flat,  rough-margined,  J  to  J  inch  broad.  The  spikelets 
large,  i  inch  long,  ovate  and  p<nnted,  on  smooth  flexnous  i>edicel8; 
glumes  are  long-pointed,  the  lower  one-half  as  longas  the  upper.  Thelc 
flower  has  2  palets  and  contains  3  stamens ;  the  upx)er  or  -p&cfect  flc 
is  obtasish  and  shorter  than  the  upper  glume.  The  branches  of 
panicle  are  at  first  erect  and  appressed,  £iaUy  spreading ;  they  ar 
whorls  around  the  stem,  5  to  9  branches  in  the  lower  whorls,  fewc 
the  upper  ones. 

Uses. — ^This  is  a  good  and  prolific  grass,  if  cut  when  young ;  when 
it  becomes  harsh  and  unpalatable.  It  forms  a  considerable  constiti 
of  the  native  grasses  of  the  prairies,  particularly  of  moist  locali 
(See  Plate  4.) 

Proximate  analyses  of  Panicum  virgaium  (Tall  Panic  grass,  Switch  grass). 

No.  1  Texas,  No.  2  Alabama. 

No.  1.         K 
Per  cent.      Per 

OU ^ 1.25 

Wax 45 

Sugars 7.05 

Gnm  and  dextrin 3.37 

Cellulose 37.38         « 

Amylaceous  cellolose 27.59 

Alkali  extract 13.06 

Albumiuoids 5,01 

Ash 4.84 

100.00 
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Anatyses  of  aah  of  J'auivmt^  vtrQatum  {  Tail  I'uuic  *ji^s8,  StMiiK  grasB). 

No.1,         No,  2. 
Per  cent.      Per  cent. 

Potafifflum • .-...-.-..., w 3.36  1.54 

Potaflsium  oxide - 18.76  22.53 

Sodium - 1.22  1.74 

Sodium  oxide .•••••.••..  ....  .... 

Calcium  oxide — 7.87  7,39 

Magnesium  oxide 3.63  7.98 

Sulpliuric  acid 3.56  5.29 

Phosphoric  acid - 5.50  4,37 

aUcieacid 51.17  45.10 

CUoiine 4.93  4.06 

100. 00        100, 00 

Panicum  fileporme — Sleuder  Crab  grass. 

Ikscnption. — ^TMs  is  a  native  species  of  Crab  grass.  It  is  annual, 
gloving  with  erect,  slender  culms,  which  are  terminated  by  3  to  5  slen* 
der,  erect  spikes  of  flowers.  The  leaves  are  1  to  2  inches  long,  smooth 
Wow,  sometimes  a  little  hairy  above,  the  lower  sheathe  hairy. 

Vies. — It  grows  mostly  in  dry  sandy  soil,  and  is  of  littlo  vsiue,  fttrai 
its  scanty  fofiage  and  thin  wiry  stems. 

Frnimate  aTtalyais  of  Paniown  flUformef  from  Alabama  (Slender  OrcSb  ^§Mis 


^ 1.29 

^M 25 

^^&n •„• •., 5.89 

J'^  and  dextria 4.67 

Y^Mood ,,— , .—...•, *  26.78 

^ylaceous  cellulose « 29.96 

|ttaH  extract 83.19 

AlbuBunaids ..^« ,.^..,. 8.38 

^ : 4.65 


I    L      »  " 


100.00 
Analysis  of  asK  of  Pai^mm  fil^onm  (ShMkr  Crab  §va$i), 

— imn 13.41 

fotassium  oxide .., 12.98 

oooiom 

®^tmi  Jiide , I" 

J*icium  oxide , 4.69 

f*«iie8imn  oxide 5.18 

g^i^huric  acid « „..•.        4,84 

£??«phoric  acid 6.37 

S^^^icacid •. • 40,  aK 

^'^Wne 12,17 

100.00 

Panictjm  jttmentoeum — Guinea  grass. 

^description. — ^This  is  a  perennial  grafis,  of  strong,  vigorous  growth,  a 
^vive  of  Africa,  extensively  cultivated  throughout  the  tropics.    Mr. 
*^^les  Mohr,  oi  Mobile,  who  sent  the  specimens  for  analysis,  says : 


admits  the  first  cutting  dur- 
and  is  to  be  out  beitee  ex- 


ijj^^w.— It  is  planted  with  us  in  the  beginning  of  April; 
1^    the  last  week  of  May;  it  makes  very  large  bunches^ 

^^^ng  tp  the  height  of  about  18  inches.    In  that  stage  it  is  very  sweet,  tender,  and 

^^^^y  cured  as  hay.    In  moderately  fertilized  land  and  favorable  seasons  it  can  be  cui 

^j^^  five  or  six  weeks,  yielding,  by  its  throwing  out  numerous  stolons,  increased 

J^^^  until  kiUed  down  by  frost.    The  roots  are  easily  protected  during  the  winter  by 

^^•^  covering  with  ground,  like  the  rattoons  of  sugar-cane,  and  aUowing  of  a  manT' 

division,  afford  the  best  means  of  propagation.    These  rootrcuttings  arc  set  oat 

"dasck  or  the  beginning  of  ApriL 
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This  grass  must  not  be  confounded  with  the  Sorghum  halapense  or 
Johnson  grass,  which  is  often  improperly  called  Guinea  grass  from  if-s 
similar  habit  and  appearance. 

Proximate  anahfsis  of  Panicum  jumeniorumf  from  Alabama  (True  Cruinea  gran). 

Pear  cent. 

Oil 1.27 

Wax 31 

Sugars 5.93 

Gum  and  dextrin 4.51 

CeUulose 31.76 

Amylaceous  ceUulose 16.30 

AlkaU  extract 22.60 

Albuminoids 6. 95 

Ash 8.37 

100.00 
Analysis  of  ash  of  Panicum  jvmcnlarum  (True  Guinea  grass). 

Percent. 

Potassium 8.57 

Potassium  oxide 35.93 

Sodium 

Sodium  oxide 

Calcium  oxide .* 10.18 

Magnesium  oxide 14.16 

Sulphuric  acid 2.51 

Phosphoric  acid 4.37 

Silicic  acid 16.51 

Chlorine 7.77 

100.00 

Panicum  obtusum — Obtuse-flowered  Panic  grass. 

Description. — This  grass  is  similar  in  appearance  to  the  Panicum  Tex- 
(muMy  or  Texas  Millet,  but  is  lower  and  less  vigorous  in  growtli,  witii 
narrower  panicles  and  narrower  and  smoother  leaves.  It  grows  in 
South  America,  Mexico,  New  Mexico,  and  Texas.  The  specimens  for 
analysis  were  sent  by  Prof.  S.  B.  Buckley,  of  Austin,  Tex.  We  do  not 
know  that  it  extends  east  of  the  Mississippi  River.  We  are  not  aware 
that  it  has  been  tried  with  reference  to  its  agricultural  value. 

Proximate  analysis  of  Panicum  ohtusumy  from  Texas. 

Peroenl 

Oil 1.77 

Wax 50 

Sugars 9.68 

Gum  and  dextrin 5.74 

CeUulose : 33.32 

Amylaceous  cellulose S4.S1 

Alkali  extract 8,76 

Albuminoids 7.28 

Ash a75 

100.00 

Analysis  of  ash  of  Panicum  ohiuaum. 

Peroent 
Potassium 4.  (ft 

Potassium  oxide 21.65 

Sodium 

Sodium  oxide 

Calcium  oxide 6.91 

Magnesium  oxide 3.13 

Sulphuric  acid 6.71 

Phosphoric  acid 6.18 

Sihcic  acid , 48,60 

CWorine.. .-,....,...,,..,..,....,,. .,.,,, ,.,...,,,..„.., 4.20 
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raoDON  DACTTLON — Bermuda  grass,  Wire  grass. 

n. — A  low,  creeping  perennial  grass,  witli  abundant  sLort 
3  base,  sparingly  sending  up  slender,  nearly  leafless  flower 
3  to  5  slender,  diverging  spikes  at  the  summit.  The  flowers 
1  in  a  close  row  aloug  one  side  of  these  B])ikes.  Tlie  spike- 
flowered,  with  a  short  pedicelled  rudiment  of  a  second  flower, 
are  pointed,  but  without  awns;    the  lower  palet    boat- 

uses. — This  grass  is  a  native  of  Europe,  nud  is  abundantly 
iu  mauy  other  countries.    It  is  said  to  be  a  common  pasture 

West  Indies.  In  the  Southern  States  it  has  long  been  the  "• 
e  for  pasture,  and  has  been  extravagantly  praised  by  some, 
3y  others  who  find  it  diflflcidt  to  eradicate  it  when  once  es- 
Its  properties  have  been  very  fully  discussed  in  southern 
Tticiilarly  in  the  "  Manual  of  Grasses,"  by  Mr.  C.  W.  Howard, 
"  Grasses  of  Tennessee,"  by  Prof.  Killebrew.    Mr.  C.  Moht 

the  nrid,  liarrcn  drift  sftuds  of  the  eea-shoro,  coveriag  tltem  by  its  long, 
I,  whoM  deeply  penetrating  roots  imp.irt  firmucas  to  a  soil  which  elss 
devoid  of  vegetation.     It  is  ©steemftd  one  of  the  most  valnable  of  our 
in  the  pasture  or  cured  as  hay. 
Howard,  of  Georgia,  says: 

0  the  South  is  a  grass  that  is  x^rcnniul.  nntritionH,  and  Adapted 


raged  they  make  such  grateful  returns  aa  Kstoni^  the 

hat  it  rarely  ripens  any  seed,  and  the  nsoal  method  of  repro- 

to  chop  up  the  roots  with  a  catting-kuife,  sow  them  broad- 

3W  under  shallow.    Colonel  Lane  says: 

linaiy  upland  I  have  fonnd  no  difScnlty  in  destroying  it  hy  close  cnltl- 

nn  for  two  years.     It  raqnires  ft  few  extra  plowiugs  to  get  the  sod 

iben  to  pieces. 

Killebrew  writes: 


laily  on  this  food.    It  revels  on  sandy  soils,  and  has  been  k__    

Bandy  liills  of  Virginia  and  North  and  South  Carolina.  It  la  nsed  eX' 
10  southern  rivers  to  hold  the  levees  and  the  embankments  of  the  roods, 
ts  runners  over  a  rock  six  feet  ncross,  and  soon  hide  it  from  view,  or  it 
the  sides  of  the  deepest  golly  and  stop  its  washing.  Hogs  thrive  upon 
N>tB,  and  horses  and  cattle  upon  its  foliage.  It  has  the  capacity  to  with- 
ont  of  hest  and  drought,  and  months  that  oro  so  dry  as  to  check  tlie 
le  gnga  will  only  make  the  Bermuda  greener  and  more  thrifty.     (See 

tnalyta  of  Cynoion  doefylon  (B«mui4a  qrait,  Wire  grax.  Scutch  gra»a). 
No.  1  from  Georgia,  No.  2  from  Alabama. 


C16 

7.90 
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Analyses  qfash  of  Cynodon  dachflon  (Bermuda  ^nu9j  Wire  gntn^  Scwtch  grass). 

No.  1.  No.  2. 

*                                                     Per  cent  Por  cent. 

IV^tassitim 6.66  9.61 

Pot^issmm  oxide  ...w * w w..  ^ ^.90  22. 89 

Sodium. .w «... ...^. ^...  .42 

Sodinm  oxide - 

Calcinmoxide 13.44  7.99 

Mi^esi urn  oxide 5.00  2.96 

Snlphiiric  acid 9.37  11.31 

Phosphoric  acid *.....-.. ^        6.20  5.09 

Silicic  acid 30.29  30.27 

(a^orin© 6.(fe  9.46 


^mtm 


100.00  loa^o 

Eleusine  IndiOA — Crow-foot,  Yard  grass,  Dog's-taU. 

liescription. — This  is  an  annnal  grass  belonging  to  tropical  countries, 
but  now  naturalized  in  most  temperate  climates.  In  the  Southern  States 
it  is  found  in  every  door-yard  and  in  all  waste  places.  The  culms  or 
floweiteg  stems  rise  from  6  to  18  inches  high,  and  are  usually  coarse  and 
t3ii(^;  t£e  summit  is  crowned  with  from  2  to  6  spikes,  resembling  those 
of  common  Crab  grass,  Panicum  sangmnaUj  but  much  thicks  and  heaviiei^ 
It  makes  a  thick  bed  of  rather  coarse  bat  rather  long  a«d  wide  leaves, 
and  takes  such  a  firm  hold  on  t^e  soil  that  it  is  difficult  to  pull  up  a 
dfu&p  by  hsjBtdi,  TIbe  ^ik^ets  are  crowded  on  one  mde  of  the  flattened 
fi^k^  2  to  ^  flowered,  and  witti  pointless  glumes. 

C5w».*— rt  does  not  seem  to  be  veiy  higWy  recommended  for  cultiva- 
llcin  in  the  South,  although  it  is  said  to .  form  good  and  lasting  pidking 
for  stock.    (See  rlate  6.) 

'^(ix^mdte  analyses  of  Mew^tne  InBioa  (Crab  grass,  Yard  grass,  Crow-foot,  Dog's-iaU), 
K^  1  tEfSBL  l^eKOR,  Ko,  fi  £rom  €f«o(Pgia,  No.  3  ftom  Alal>«iiA. 

Ko.  1.         No,  2.        No.  8. 

Percent.       Percent.     ^er«6nt 

Oil 1.78  1.72  2.27 

Wax ..-.^ 88  .35  .29 

S«gaiB. ...v...,*^ ^ 11.92  13.^  8.69 

GvmtbBddextirm.. ........ 6.83  5.B4  4.98 

Orihikme. «-v.w 31.29  22.38  21.53 

Amyf»oeoTi8<3olhdo8e. 25.46  2G.37  ^.97 

AlkaU  ertn-RCt >. 00  10.44  20.97 

AlbttmiBMAds v.... W.72  13.38  12.23 

4flh..^ 9.12  6.33  7.07 

lOO.fK)         100.60  100.00 

Aimlyses  of  ash  of  Eleumne  Itidica  (Crah  grass,  Yard  grass,  Crow-foot^  Dog's-iaUy, 

No.  1.         No.  2.        No.  3. 
Per  cent.       Per  cent.     Per  cent. 

Potassium 9.52  7.39  4.55 

Potassium  oxide 10.27  24.79  3a  98 

Bodium 1.26  ....  8.^ 

Sodium  oxide ....  .... 

Calcium  oxide 10.27  13.65  11.10 

MaiffutJsium  oxide 4.10  7.38  5.57 

Sulphuric  acid 4.24  5.79  8.55 

Phosphoric  acid 2.G9  9.68  ^.84 

fiibcicacid... 47.56  24.61  16.25 

Chlorine 10.09  6.71  ^^ 

100.00         100.00         100.00 


CleUeOKE  lanir. 
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Daotyloctenium  -Sgyptiacum— Crow-foot  grass. 

Description. — This  is  an  annual  grass  somewhat  resembling  the  pre- 
ceding (jEletisine)^  but  coarser  and  stiffer,  and  of  less  value.  The  stems 
are  often  rooting  at  the  base,  with  commonly  four  acutely  pointed  stiff 
spikes  at  the  top  of  the  culm,  which  are  shorter  than  those  of  the  Ehur 
sine  Indica.  It  is  not  cultivated,  but  occurs  abundantly  in  some  locali- 
ties in  waste  or  neglected  grounds. 

Proximate  analysis  of  Dactyloctenium  JSgyptia^cum^  from  Georgia  (Crow-foot  grass), 

Per€«Btb 

Oil 1.64 

Wax 32 

Sugars 10.96 

Gum  and  dextrin 5.60 

CeUulose 17.48 

Amylaceous  ceUulose 31.63 

Alkali  extract , 16.46 

Albuminoids 9.01 

Aflli 6.90 

100.00 

Analysis  of  ash  of  Dactyloctenium  JEgyptlacum  (Crow-foot  grass). 

Percent 

Potassium 7  50 

Potassium  oxide ^1.20 

Sodium 

Sodium  oxide  . — 

Calcium  oxide 20.67 

Magnesium  oxide 6.91 

Sulphorie  acid 4.42 

Phosphoric  acid , 8.37 

Silicic  acid 24.17 

Chlonne , 6.76 

160.00 

Tbipsagxtm  dagtyloides— JGlama  grass. 

Description, — ^A  tall  perennial  grass,  with  solid  culms,  broad  and  flat 
leaver,  and  with  flower-spikes  &om  4  to  8  inches  long,  produced  &om 
ti^  side  joints  or  &om  the  top,  either  singly  or  2  or  3  together.  The 
upper  portion  of  these  spikes  is  staminate  or  male,  and  the  lower  portion 
pif^allate  and  producing  the  seeds.  It  grows  from  3  to  6  feet  high,  with 
large  broad  leaves  resembling  those  of  Indian  com.  The  upper  or  male 
pcH^on  of  ihQ  flower-spikes  drops  off  after  flowering,  and  the  fertile 
porticHi  easOy  breaks  up  into  shcHi}  joints.  These  joints  are  thick  and 
p^ished,  and  the  flowers  and  seeds  are  deeply  imbedded  in  them. 

Uses, — ^Mr.  Howard  in  his  Manual  of  Grasses,  says : 

This  is  a  native  of  the  South,  from  the  mountains  to  the  coast.  Tlie  seed  stem  runs 
np  to  the  height  of  five  to  seven  feet.  The  seeds  break  off  from  the  stem  as  if  in  a 
joint,  a  single  seed  at  a  time.  The  leaves  resemble  those  of  com.  When  cut  before 
tbe  seed  stems  shoot  up  they  make  a  coarse  but  nutritious  hay.  It  may  bo  cut  three 
or  four  times  during  the  season.  The  quantity  of  forage  which  can  be  made  from  it 
is  enormous.  Both  cattle  and  horses  are  fond  of  the  hay.  The  roots  are  almost  as 
large  and  strong  as  cane  roots.  It  would  require  a  team  of  four  to  six  oxen  to  plough 
it  up.  It  can,  however,  be  easily  killed  by  close  grazing,  and  the  maas  of  dead  roots 
would  certainly  greatly  enrich  the  land.  As  the  seeds  of  this  grass  vegetate  with 
uncertainty,  it  is  usnaUy  propagated  by  setting  out  slips  of  the  roots  about  ^  feet  apart 
each  way.  On  rich  land  the  tussocks  will  soon  meet.  In  the  absence  of  the  &dat  hay 
ipasses  this  grass  wiU  be  found  an  abundant  and  excellent  substitute.  The  hay  made 
&KMn  it  is  very  like  com  fodder,  is  quite  equal  to  it  in  value,  and  may  be  saved  at  a 
litlM  of  the  expense. 
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Professor  Killibrew,  of  Tennessee,  gives  a  similar  aecount  of  the  grass. 
(See  Plate  7.) 

Proximate  analysis  of  Tripsacum  daciyloides,  from  Mississippi  (Gama  (frtus). 

Percent 

Oil 1.72 

Wax 68 

Sugars 8.84 

Gum  and  dextrin 3.66 

CeUulose 26.59 

Amylaceous  cellulose 20.84 

Alkali  extract - 23.09 

Albuminoids 8.62 

Ash 5.96 

100.00 
Analysis  of  ash  of  Tripsacum  dactyloides  (Gama  gmss). 

Per  oent 

Potassium 6.30 

Potassium  oxide 29.06 

Sodium * 4.77 

Sodium  oxide 

Caloium  oxide 1.64 

Magnesium  oxide 1.07 

Sulphuric  acid 3.69 

Phoerphoric  acid 2.52 

Silicic  acid 37.87 

Chlorine 13.08 

100.00 

SoBGHXTM  HALAPENSE — Johnson  grass.  False  Guinea  grass. 

Description. — A  perennial  grass  with  strong,  vigorous  roots^  and 
abundance  of  long  and  tolerably  broad  leaves.  Its  st^ois  attain  a 
height  of  5  to  6  feet,  with  a  large  and  spreading  panicle.  The  flowers 
and  seeds  are  much  like  those  of  broom-corn,  but  the  panicle  is  finer 
and  more  spreading.  An  account  of  this  grass  is  given  in  the  annual 
report  of  this  department  for  1874.  It  has  been  much  discussed  in  tilie 
Southern  journals.  It  has  been  dreaded  by  planters  because  it  seems 
almost  impossible  to  exterminate  it  where  it  has  once  been  establi^ed. 

Uses, — ^Mr.  Howard,  in  his  manual,  publishes  a  letter  from  Mr.  N.  B. 
Moore,  of  Augusta.,  Ga.,  concerning  this  grass.  He  says  this  gentleman 
is  certainly  the  highest  authority  in  {Southern  grass-culture.  It  is  his 
opinion,  after  an  experience  of  upward  of  forty  years  in  cultivating 
grasses,  that  this  grass  is  to  be  preferred  to  all  others.  It  is  perennial, 
is  as  nutritious  as  any  other ;  when  once  set  it  is  difficult  to  eradicate ; 
will  grow  on  ordinary  land,  and  yields  abundantly .''    (See  Plate  8.)  • 

Proximate  analysis  of  Sorghum  halapense^  from  Alabama  (Means  grass,  Johnson  ipnu$^ 

Egyptian  grass), 

Perooit 

Oil 2.25 

Wax - 61 

Sugar 7.37 

Gum  and  dextrin 5.14 

Cellulose 25.15 

Amylaceous  cellulose 25.87 

Alkali  extract 15.58 

Albuminoids 13.18 

Ash 4.86 

loaoo 
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\ 
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Analysis  of  ash  of  Sorghum  halapense  (Means  grass,  Johnson  grass,  Egyptian  grass.) 

Percent 

Potassium 3.68 

Potassium  oxide 35.72 

Sodium .81 

Sodium  oxide *. 

Calcium  oxide 12.87 

Magnesium  oxide 6.73 

Sulphuric  acid -. 2.96 

Phosphoric  acid 10.44 

SiUcicacid 22.21 

Chlorine •..-.  4.58 

100.00 

Sorghum  nittans — Indian  grass,  Wood  grass. 


• 


Description. — ^This  is  a  perennial,  tall  grass,  having  a  wide  range  over 
all  the  country  east  of  the  Eocky  Mountains.  *  It  grows  rather  sparsely, 
and  forms  a  thin  bed  of  grass.  The  stalks  are  3  to  4  feet  high,  smooth, 
hollow,  straight,  and  having  at  the  top  a  narrow  panicle  of  handsome 
straw-colored  or  brownish  flowers,  which  are  rather  drooping  in  fruit. 
The  spikelets  are  2  or  3  together  on  the  slender  branches  of  the  loose 
panicle ;  the  lateral  ones  sterile  or  reduced  to  a  mere  vestige ;  the  mid- 
dle or  terminal  one  fertile.  The  palet  of  the  fertile  flower  has  a  twisted 
awn  hatf  an  inch  to  an  inch  long. 

Uses. — ^This  grass  has  not  usually  been  considered  of  much  agricultu- 
ral value,  but  it  forms  an  important  part  of  the  native  grass  of  the  West- 
em  prairies,  and,  if  cut  early,  forms  good  and  nutritious  hay.  In  the 
Southern  States  and  in  Texas  there  are  two  additional  species  or  varie- 
ties which  are  not  materially  different.    (See  Plate  9.) 

Proximate  analysis  of  Sorghum  nutans  var,,  from  Texas,  (Indian  grass.  Wood  grass). 

Percent. 

Oa - 1.57 

Wax 10 

Sngars 7.27 

Gam  and  dextrin •• 3.75 

CeUnlose 36.70 

Amylaceous  cellulose 27.25 

Alkali  extract. 14.44 

Albmninoids 3.29 

Ash 5.63 

100.00 
Analysis  of  ash  of  Sorghum  nutans  var.  (Indian  grass,  Wbod  grass). 

Per  cent. 

Potassium 6.74 

Potassium  oxide 16.84 

Sodium 

Sodium  oxide 

Calcium  oxide 2.92 

Magnesium  oxide 1. 3is 

Sulphuric  acid 2.13 

Phosphoric  acid 2.35 

Silicic  acid 61.55 

Chlorine 6.11 

100.00 

Bbomtjs  unioloides — Schrader's  grass,  Eesene  grass. 

This  is  one  of  the  so-called  winter  grasses ;  that  is,  it  makes  a  large 
share  of  its  growth  during  the  winter  months.  It  belongs  to  the  Chess 
or  Cheat  family.    In  its  early  growth  it  spreads  and  produces  a  large 
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amount  of  leaves ;  early  in  the  spring  it  sends  np  its  flower  stalks,  which 
grow  about  3  feet  high,  with  a  rather  large,  open,  spreading  panicle,  the 
ends  of  the  branchlets  bearing  the  large  flattened  spikelets,  which,  when 
mature,  hang  gracefully  upon  their  stems,  giving  them  quite  an  orna- 
mental appearance.  These  spikelets  are  from  an  inch  to  an  inch  and  a 
half  in  length,  and  composed  of  two  acute  lanceolate  glumes  at  the  base, 
and  from  7  to  10  flowers,  arranged  in  two  rows  alternate  on  each  tside  of 
tiie  axis.  The  flowers  are  lanceolate,  or  ovate  lanceolate^  the  lewer 
palet  extending  into  a  fine  point  or  short  awn. 

During, several  years  past  this  grass  has  been  sent  to  tiiis  departoient, 
chiefly  from  Louisiana  and  Texas,  and  has  been  much  commended. 
Many  years  since  the  same  grass  was  distributed  and  experimented  with 
under  the  name  ei  Austaialian  oats,  or  Bramus  Sekr^bderi.  It  is  not 
adapted  to  use  in  ^  country  with  severe  winters,  and  hence  did  not  give 
satK^addon  in  all  places.    Mr.  O.  Mohr,  of  Mobile,  says  of  it : 

Only  of  late  years  fonnd  spreading  indifferent  parts  t>f  this  State ;  makes  its  amesr- 
Mice  in  February ,  grows  in  tiifto,  its  niunerons  leafy  stems  growing  from  2  to  3  feet 
liigk;  it  ripens  ike  eeed  in  May ;  affords  in  the  eadier  BM>nt]ifi  of  spring  a  macih-M^ 
iaihed  nutritious  £ood,  as  well  as  a  good  bay. 

Under  date  of  March  4, 1878,  Mr.  Williams  writes  fitnn  San  Antoiiio, 
Kex.,  describiogtheintiodsietioiiaitd  sproadingof  apntdiirfthifi  gnas. 
He  says: 

Inasmnch  as  Western  Texas  is  the  great  stock-prodiicing  section  of  tbe  Oqnt^^esiy 
-and  cmtsiderisg  the  £act  that  nastacage  is  scaaty,  particulaiiy  m  Fefanuuy,  jteating 
tiie  fsowib.  of  young  «aittie,  tids  seems  woaderfiilly  adapted  to  soppty  jusib  what  is 
greauy  wanted,  both  for  milch  xiows,  calves,  c^ts,  and  ewes  just  dropping  lambs;  and 
besides,  this  grass  grows  well  on  the  thinn^  soil  and  crowds  oat  weeds,  nuttuzing  in 
March  and  early  April,  whil€d;  not  interfering  with  the  naitive  meBquiie,  I  tliewfci'e 
regard  this  grass  as  a  woodeiftd  and  most  im^KAtant  diaoevety. 

This  grass  is  said  to  have  beai  introduced  into  Qeorgia  by  General 
Iverson,  of  Columbus,  and  by  him  called  Eescue  grass.  The  favorable 
<^inion  which  it  at  first  received  does  not  seem  to  have  been  well  sus- 
tained in  that  State.    (See  Plate  10,  one-half  natural  size.) 

Ftoximate  mmlyek  ef  Br^fnm  mnMeideSf  from-deparimmi  p'ounds  (Sakrmder't  from, 


Oil €.99 

Wax IM 

Sngars 14.86 

Gmn  and  dextrin 1.00 

Cellulose 24.31 

Amylaceous  cellulose • 23.74 

Alkali  extract 13.13 

Albuminoids tSt,^ 

Arfi - 7. 78 

100.00 

Anal jf  sis  of  ash  of  Bromus  uniolaides  (Sckrader's  grasSf  Eescue  tj/raee). 


Potassium 16.96 

Potassium  oxide 37.90 

Sodium 1.27 

Calcium  oxide 4.43 

Magnesium  oxide 4.64 

Sulphuric  acid « - 5.61 

Phosphoric  acid 8.79 

Silicic  acid 4.84 

Chlorine 16.84 

10QL«0 
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AndbApogon  scopabius. 


Andeopogon  furcaths. 
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BfiOMUS  Ci£iNATUS — Califamki  Brooke  grass. 

A  package  of  this  grass  was  sent  to  tlio  department  for  analysis  by 
Mr.  E.  Hall,  Athens,  111.  It  was  grown  by  him  from  California  eeed. 
It  closely  res^nbles  tlie  preceding  species,  having  smaller  and  lighter 
gpikelets,  and  is  probably  similar  in  its  growth  and  properties. 

Proximate  analysis  qf  Bromus  carinatuSyfrom  Illinois  (Califomia  Br&me  fft^tss). 

Pcr-oeut. 

t>n 2.46 

Wax S4 

Bugara 9.38 

Gnm  and  dextrin 4. 56 

CeUalose 26.90 

Amylaceous  ceUulose 17.02 

AlkaU  extTiwt ..^ 19.15 

A^^fHWHMMHLs...*.^^  «.«.  —  «....  .^ ..^.^ «,..         9.88 

AMh ...^ , ^ tO.31 


WO.W 


Potassinm •....• «..'».^..^«— ..  .^..v.-..*....  ....  ..... 

Potassiom  oxide 31.61 

Bodium 2.98 

8odiirm oxide  . ^ « .^.^ 2.17 

Calcium  oxide 6.19 

Magnesium  oxide 2.19 

Sulphuric  acid ...•^. .....«,.«..,  ,^^  •.»..«  ...«•« ... 3.94 

Phosphoric  acid ..«...••..«<»•.•  v^....»..«...... ^'29 

^cicacid _ 88.38 

CWorine i^— -K.  30 


Andbopogok  scop^ajuus-— Broom  ^rass,  Broom  sedge. 

Description. — A  perennial  grass  Trtti  tough  wiry  steins,  growing  ^  to  3 
feet  high,  with  the  narrow  flower  spikes  coining  out  from  the  side  joints 
and  also  ^  i^  top.  The  ^spiic^ets  are  in  pairs  on  each  joint  of  the 
slender  axis,  one  of  the  flowers  ii^^sterile  and  fringed  with  soft  spreading 
hairs,  the  other  perfect,  and  with  a  smail  twisted  awn. 

Uses. — It  grows  mostly  in  dry  sterile  soil — "  a  great  eyesore  if  tttates 
X>ossession  of  meadows,  but  a  good  pasture  grass  before  it  shieets  wp  iis 
cnhns,  a^Pter  which  stock  will  tecK5h  it  no  more."  Mr.  O.  Afolir,  MefeSe. 
says  of  it :  "One  of  our  most  common  igrasses,  covering  old  !&6lds  and 
fence-rows,  and  extensively  growing  in  the  dry  sandy  soil  of  the  jpioe 
woods.  Much  despised  as  ^is  ^ass  is  as  a  troublesome,  unsightly  wei&^ 
it  has  its  good  qualities  whidgi-entitie  it  to  a  more  charitable  eensidera- 
tion.  In  the  dry  pine  woods  it  contributes,  while  green  and  tender,  a 
large  share  to  the  sustenance  of  stock."    (See  Pla^  11.) 

Proximate  analysis  qf  Andrctpagxm  sccjpairius  .from  Alabama  (Broom  grass^  Broom  sedge^ 

Purple  Wood  grass,) 

IPerisent 

W.-ix 43 

Sn^ars ^ , , .  5.37 

Gnm  and  dextrin... ■... 3.44 

OeUulose 24.91 

Jany\jkceau»  <ie\hAo»&  — ..» 26.51 

Alkali  extract 28.07 

Albuminoids .,. .., .^ ^. 6.21 

ii^ — 3.90 

100.00 
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Analysis  of  ash  of  andropogon  scoparius  (Broom  grass,  Broom  sedge.  Purple  Wood  grass) 

Percent 

Potassium 15.70 

Potassium  oxide 

Sodium '     

Sodium  oxido - 

Calcium  oxide '- 2.12 

Maguesium  oxide « .58 

Sulphuric  acid Trace. 

Phosphoric  acid 1.33 

Silicic  acid 64.62 

Chlorine 15.65 

100.00 

Andropogon  furcatiiSj  Andropogon  VirginicuSj  and  Andropogon  ma- 
CTourus  are  other  species  of  this  genus,  which  have  similar  characters 
-with  the  preceding.  In  the  great  prairie  region  of  the  West  these  form 
an  important  quantity  of  the  native  grasses.  Although  useftd  as  a  re- 
source for  stock  having  a  range  over  uncultivated  fields  or  grounds,  their 
place  should,  as  early  as  possible,  be  filled  vath  more  valuable  grasses. 
(Plate  12  is  Andropogon  furcatus.) 

Proximate  analysis  of  Andropogon  Virginxcus,  from  Texas  (Broom  sedge,  Sedge  gra$8). 

Per  cent 

Oil 1.24 

Wax 47 

Sugars 7.98 

Qum  and  dextrin 5.02 

Cellulose 33.73 

Amylaceous  ceUulose 26.32 

Alkali  extract 5.80 

Albuminoids 13.0(U 

Ash 6.4^ 

100.00 

Analysis  of  ash  of  Andropogon  Firginicus  (Broom  sedge,  Sedgegrass). 

Percent 

Potassium *. 7.01 

Potassium  oxide 13.93 

Sodium 

Sodium  oxide • ..... 

Calcium  oxide 6.76 

Magnesium  oxide .^  1.83 

Sulphuric  acid 2.80 

Phosphoric  acid 2.97 

Silicic  acid 58.33 

Chlorine 6.37 

100.00 

HiEBOCHLOA  BOKEALis — ^Vanilla  or  Seneca  grass. 

Description. — This  is  a  grass  of  northern  latitudes,  growing  in  moist 
meadows  near  the  coast,  also  in  low  marshy  ground  in  some  parts  of 
Illinois  and  other  States  bordering  the  Great  Lakes,  and  in  the  moontr 
ains  of  Colorado  and  northward. 

A  package  of  the  grass  for  analysis  was  sent  by  Mr.  E.  Hall,  Athens, 
HI.  The  name  Hierochloa  means  sacred  grass,  so  called  because  this, 
among  other  sweet-scented  grasses,  was  strewn  before  the  churdi-doors 
on  saints'  days,  in  the  north  of  Europe. 

The  culms  grow  from  one  to  two  feet  high,  with  short  lanceolate  leaves, 
and  an  open  pyramidal  panicle,  from  2  to  5  inches  long.    The  spikelets 


HlEEOCHLOA  BOEEALIS. 


<» 


Spoiioioitis  iTOtros. 
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are  3-11owered ;  the  flowers  all  with  two  palets ;  the  two  lower  flowers 
staminato  only,  often  awned  on  the  middle  of  the  back  or  near  the  tip ; 
the  uppermost  one  perfect,  short  pedicelled,  scarcely  as  long  as  the  otii- 
ers,  and  awnless.  The  spikelets  are  chestnut-colored  and  rather  orna- 
mental. 

Uses, — Experiments  are  wanting  to  determine  the  availability  of  this 
grass  for  agricultural  uses.     (See  Plate  13.) 

Proximnie  nnahjtfis  of  Hicrochloa  hnrealiSf  from  Illinois  (  Vanilla  grass,  Seneca  grass). 

For  cent. 

Oil 3.75 

W.1X 37 

Sugars 12.71 

Gum  anddoxtriii 5.42 

Cellulose 23.  "30 

Amylaceous  ceUulose 23. 15 

Alkali  extract 8.58 

Albuminoids 14.31 

Ash - 8.41 

100.00 
Analysis  of  ash  of  Sierochloa  horealis  (  Vanilla  grass,  Seneca  grass). 

Per  cent 

Potassium - 4.54 

Potassium  oxide 31.51 

Sodium 25 

Sodium  oxide 

Calcium  oxide 3.97 

Magnesium  oxide • 2.54 

Snlphnrio  acid 2.55 

Phosphoric  acid 7.42 

Silicic  acid 42.73 

Chlorine 4.49 

100.00 

Sporobolus  Indicus— Smut  grass. 

Description. — A  native  of  India,  but  now  spread  over  many  countries. 
It  occurs  more  or  less  abundantly  in  all  the  Southern  States,  and  is 
called  smut-grass,  from  the  fact  that  after  flowering  the  heads  become 
affected  with  a  blackish  smut. 

Uses. — ^Mr.  D.  L,  Phares,  who  sends  it  from  Mississippi,  says  that  it 
grows  luxuriantly  in  uncultivated  lands,  and  is  eaten  by  cattle  and 
horses,  and  seems  valuable.    Dr.  Gattinger,  of  Nashville,  Tenn.,  says: 

All  parts  of  the  plant  are  equally  pliant  and  succulent.  It  sprouts  again  after  being 
pastured  down,  -with  numerous  new  culms^  and  its  growing  season  lasts  fix)m  May  till 
frost.  The  culms  stand  about  two  feet  high,  and,  as  far  as  I  have  observed,  I  found 
it  always  growing  in  patches.  It  grows  in  low  and  small  tufts,  and  sticks  firmly  to 
th^soil.     I  would  very  earnestly  recommend  to  try  it  under  cultivation. 

The  flowers  are  bome  in  a  long,  narrow,  spike-like  panicle.  The 
spikelets  are  single  flowered,  with  unequal  glumes.    (See  Plate  14.) 

Proximate  analysis  of  Sporoholus  Indicus,  from  Mississippi  (Smut  grass,  Indian  Drop- 

seed). 

Per  cent. 

Oil 2.99 

Wax 31 

Sugars 8.17 

Gum  and  dextrin 2.75 

Cellulose 25.91 

Amvlaceons  cellulose 27.0(5 

Alkali  extract 14.16 

Albuminoids 12.46 

A«b  6.19 

100.00 
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Analysis  of  aah  of  Sporobolia  Indicus^  (Smut  fraasy  Indian  Drop^ieed). 

Percent. 

Potassium --... * «-... 12.16 

Potassium  oxide , * 33.53 

So^mn - 

Sodium  oxido 

Calcium  oxide ..^«........  ....«•  •••.  .••...      2.64 

Magnesium  oxide «,..»^,. « .•....«•...•••      2.66 

Sulphuric  acid - 4.60 

Phosphoric  acid «... • 6.02 

Silicic  acid > 27.36 

Chlorine 11.03 

loaoo 
Agrostis  exarata— NcKPthem  Bed-top. 

IkscripUon. — ^This  may  be  called  Mountain  or  I^orthem  Bed-tc^ 
The  specimens  analyzed  were  sent  to  the  Department  by  Mr.  Tbeodxa^ 
Loois,  of  Dunn  County,  Wise<msin,  where  the  grass  is  a  native  of  the 
low  grounds.  It  is  more  slender  in  its  growth  than  the  common  culti- 
yated  red  top  {Agrostis  vulgaris).  It  is  a  native  of  the  Eocky  Mountain 
region;  on  the  Paesifio  sl<q[>e  presenting  a  good  deal  of  variation  in  form 
and  size,  so  much  so  that  it  has  receiv^  several  specific  names,  although 
more  extended  observations  are  needed  to  establish  accurately  md 
boundaries  of  the  species. 

Uses. — ^There  is  little  doubt  that  this  grass  would  be  suited  to  grocwth 
in  the  northern  iK>rtions  of  our  country,  and  on  moist  meadows  and  bot- 
tom lands  would  probably  prove  valuable.    (See  Plate  15.) 


TiwHmate  analj^  of  A$roHia  exaraia,  from  Wisoomw  (Naiwe  Bed-tojPf  MownittiB 

top). 

Peroeni 

Oa 2.12 

Wax 19 

Sugars , *, 7.06 

Gam  and  dextrin • «.        a  95 

CeUnlose «..« 8159 

Amylaceous  cellulose , ••—.,««.. «.^..... ••,.«««.^«      24.02 

Alkali  extract «.«««^««... 16u20 

Albuminoids «..^ 10L65 

Ash • 6.62 

loaoQ 

Analysis  of  ash  of  Agrostis  exarata  (Native  Bed-top j  Mountain  Bed-top), 

Peroiv^ 

Potassium «... 3,97 

Potassium  oxide ,.•...,, 38^41 

Sodium «^.. 

Sodium  oxide 

Calcium  oxide «, .«««««......«        $.61 

Magnesium  oxide , 3.84 

Sulphuric  acid ...., .^ ^ 1.98 

Phosphoric  acid ^ 8.01 

SiUcioacid 34.63 

Chlorine 3.60 

loaoo 

PoA  SEROTINA — Fowl  Meadow  grass. 

Description. — This  grass  is  closely  related  to  the  Kentucky  Blue  grass 
iJPoa  pratensis).  It  grows  taller  than  that  species,  and  is  better  adapted 
lor  a  meadow  grass  than  for  pasture.    The  culms  are  erect,  2  to  3  feet 


Ageostis  exaeata. 


POA  SKEOTLSA. 


POA  PEATENSIS. 
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-      L^  withont  nmning^  root-jstocks.    The  leaves  are  narrowly  Hnear,  3  to 

s  long  and  about  2  to  3  lines  wide.    The  panicle  is  from  5  to 

txcnes  long,  conii)osed  of  5  to  7  whorls  of  branches,  mostly  in  fives,, 

■^l,  varying  in  length  from  2  to  6  inches ;  the  flowers  toward  the 

of  the  branches ;  spikelets  1  to  2  lines  long,  2  to  4  flowers,  acute,. 

1     t,  pedicelled,  green,  sometimes  tinged  with  purple.  The  flowers  and 

aes  are  narrow,  the  lower  palet  very  obscurely  nerved,  and  more  or 

**      ebby  at  the  base. 

^     s. — This  species  is  most  common  in  the  Northern  States,  partiou- 
*>''  north  of  Pennsylvania.    It  is  a  good  grass  for  moist  meadows.   In 
1       [>nsin,  where  many  natural  meadows  of  this  grass  occur,  it  is  highly 
t^eenied.    (See  Plate  16.) 

Proximate  analyHs  of  Foa  aerotUia,  from  Wiaoonsin  (Fowl  Meadow  grasa), 

» 1.96 

«ix: 1.53 

8 9.33 

L  and  dextrin 7.4ft 

VHilose !».ea 

f  laceoBA  ceUulose 25.24 

».ali  extract 15.19 

A^xxxumoids 8.91 

4.74 


100.00 
Analysis  of  aah  of  Foa  seroiina  (Fowl  Meadow  grass). 


• 2.79 

^otaaaiom  oxide •....•...•.... •••• 31.71 

^odiam .83 

Sodinm  oxido 

Cakinm  oxide 6.70 

MagnesiTim  oxide.... 3.92 

Salphnrie  acid 3.35 

Pbosphoric  acid .- 10,80 

Silicic  acid 37.10 

ChlotiM a  80 


100.00 

PoA  PBATENSI&— Kentucky  Blue  grass. 

.  Description, — ^This  grass  is  too  well  known  to  need  an  extended  descrip- 
tion.   Professor  KilLebrew,  of  Teimessee^  says : 

It  would  se^n  a  work  of  sQpererogation  to  argne  as  to  tlie  adrantages  of  cultivating 
,^  grus.  AU  know  its  benefits,  and  aU  see  around  tbem  the  great  increase  in  tlie 
^^ue  of  the  land  covered  by  it.  It  grows  readily  in  aU  parts  of  the  United  States 
&<ffth  of  latitude  40^,  and  lower  down  on  suitable  soils.  It  llowers  in  the  earliest 
f^^er,  and  gives  rich  pasturage,  except  in  the  driest  montbs,  aU  the  year.  It  varies 
^  size  in  different  localities  according  to  soil  and  climate. 

Uses. — ^From  the  unexampled  success  its  cultivation  has  met  with  in^ 
Kentucky  it  has  acquired  the  name  of  Kentucky  Blue  grass,  though  in 
tte  Kew  England  States  it  is  known  by  the  name  of  June  gra*ss.  In  all 
^G  middle  portions  of  the  United  States  it  forms  the  principal  constitu- 
^t  of  the  turf,  though  its  excellence  is  rather  depreciated  in  the  Eastern 
States.  "  In  some  sections  it  has  been  used  as  a  hay,  but  it  is  not  a 
Access  as  a  meadow  grass,  its  chief  excellence  being  exhibited  as  a 
P^ture  grass.  It  endures  the  frosts  of  winter  better  than  any  other 
8^  we  have,  and  if  allowed  to  grow  rank  during  the  fall  months,  it 
^  turn  over  and  hide  beneath  its  covering  the  most  luxuriant  of  winter 
?oppings.  Many  persons  pass  their  stock  through  the  entire  winter  on 
J^  alone,  feeding  only  when  the  ground  is  covered  with  snow."  (See 
Plate  17.) 
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Proximate  analysis  of  Poa praicnsiSy  from  Wiaconain  (June  grass,  Blue  grass), 

Perottti 

Oil 1.88 

Wax 1.M 

Sugars 9.61 

Gum  and  dextrin 3.14 

Cellulose *«  94 

Amylaceous  cellulose R3 

Alkali  extract xi 

Albuminoids « ll.«rt 

Ash 5.18 

100.00 
Analysis  of  ash  of  Poapratensis  (June  grass ^  Blue  grass). 

Per  cent 

Potassium 6.95 

Potassium  oxide 33.81 

Sodium 

Sodium  oxide 

Ci^oium  oxide 4.81 

Magnesium  oxide 3.23 

Sulphuric  acid 4.76 

Phosphoric  acid 9.89 

Silicic  acid 30.25 

Chlorine 6.30 

100.00 

Tbicuspis  seslebioides — Tall  Eed-top. 

Description, — This  grass  grows  from  3  to  5  feet  high.  It  is  very 
smooth ;  the  leaves  are  long  and  flat,  the  lower  sheaths  hairy  or  smooth- 
ish.  The  panicle  is  large  and  loose,  at  first  erect,  but  finally  spreading 
widely ;  the  branches  in  pairs  or  single,  naked  below,  flowering  toward 
the  extremities  and  becoming  drooping.  The  spikelets  are  6  to  6 
flowered,  3  to  4  lines  long,  purple,  on  short  pedicels.  The  glumes  are 
shorter  than  the  flowers,  unequal,  and  pointed ;  the  lower  palet  is  hairy 
toward  the  base,  having  3  strong  nerves  which  are  extended  into  short 
cusps  or  teeth  at  the  summit.  It  is  a  large  and  showy  grass  when  fully 
matured,  the  panicles  being  large,  spreading,  and  of  a  handsome  purplish 
color.  Instead  of  being  called  Tall  Eed-top  it  would  be  much  more 
properly  called  Purple-top. 

Habit  and  uses. — It  grows  in  sandy  fields  and  on  dry,  sterile  banks, 
from  Kew  York  to  South  Carolina,  westward  to  the  prairies,  and  south- 
westward  to  Texas,  where  several  other  species  also  occur. 

J.  S.  Gould,  in  the  Report  of  the  New  York  State  Agricultural  Society, 
says  it  is  not  considered  very  valuable,  but  it  is  nevertheless  cut  for 
hay  and  eaten  by  cattle  where  it  abounds  naturally,  as  in  the  mountain 
meadows  of  Pennsylvania.  It  is,  however,  harsh  and  wiry,  and  probably 
would  not  be  eaten  by  cattle  that  could  have  access  to  better.  (See 
Plate  18.) 

Proximate  analysis  ofTricuspis  scslcrioides,  from,  Texas  (Tall  Bed-top), 

Per  cent. 

Oil 1.81 

Wax 24 

Sugars 6.98 

Gum  and  dcxtriu 3. 10 

Cellulose 37.86 

Amylaceous  cellulose 26. 45 

Alkali  extract 12.63 

Albumiuoids 6.32 

AeHi 4.55 

100.00 


Plato  xvin. 


Teicuspis  sesleroides. 
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Aualyna  of  ash  6j  IHciarpt«  BederxM^  (Tall  Bed-top). 

Percent. 

PotMsiiun 8.13 

Potaasium  oxide.... 38.49 

Sodinm 

Sodinm  oxide 

Calcium  oxide t 2.32 

Magnesium  oxide .53 

SalphTiTic  acid 4.04 

Phosphoric  acid 1.58 

Silicic  iw;id 37.52 

Chlorine 7.39 


100.00 

Paspaltjm  l^ve — ^Water  grass. 

Description. — ^There  are  a  number  of  species  of  this  genus  which  in 
general  appearance  are  hardly  distinguishable.  In  the  structure  of  the 
flowers  they  are  very  near  to  Panicum,  from  which  they  chiefly  differ  in 
*the  want  of  a  lower  g:lume.  The  flowers  are  spiked  or  racemed  in  two 
or  more  rows  on  one  side  of  a  flattened  rachis  or  stalk  The  spikelets  are 
one-flowered  or  with  the  rudiment  of  a  second.  The  flowers  are  ovate 
or  roundish,  the  palets  thick  and  tough,  flat  on  the  inner  and  convex  on 
the  outer  side. 

Uses. — ^Mr.  D.  L.  Phares,  of  Mississippi,  says  of  this  grass: 

It  is  not  called  water  grass  because  it  grows  in  and  about  water,  for  it  does  not,  but 
probably  because  it  is  very  succulent.  It  is  troublesome  in  crops ;  live  stock  are  very 
fond  of  it  in  aU  stages  of  growth  and  as  dry  hay.  A  neighbor  has  a  meadow  of  it  from 
which  he  mows  every  summer  about  two  tons  of  hay  per  acre.  It  is  very  easy  to  set 
land  with  it.    (SeePktel9.) 

J^roximate  analysis  of  Paspdlum  laws,  from  Texas  (  Water  grass), 

Peroent. 

OU 1.74 

Wax 1.02 

Sugars...... .....••.....•..•.•.....•••••-.••.-.•..•.•....•.....--........•  8.86 

Gum  and  dextrin 5.47 

CeUulose 27.72 

Amylaceous  ceUulose ^ 26.67 

Alkali  extract 13.95 

Albuminoids • 8.14 

Afih 6.43 

100.00 
Analysis  of  ash  of  Pas^um  leave  (  Water  grass). 

Peroent 

Potaonum .....•• ..••.••. 

Potassium  oxide 25.44 

Sodium 1.12 

Sodium  oxide  .....••  ......................................  ................  .60 

Calcium  oxide  ................••..•...••..••...............•.••...••..•.••  9.36 

Magnesium  oxide — — •  5.26 

Sulphuric  acid 5.64 

Phosphoric  acid 6.18 

Silicic  acid ........••..•••....• 44.65 

Chloiine 1.73 

100.00 

MTTHLENBEBaiA  DIFFUSA— Drop-sccd,  Kimble  Will. 

Description. — ^This  is  a  low  grass,  with  much-branched  steins  and  nar- 
row, slender  panicles  of  flowers.  The  spikelets  are  one-flowered,  with 
very  minute  glumes,  and  the  lower  palet  with  an  awn  or  beard  once  or 

;2AaB 
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twice  its  own  length.    It  is  a  i^erennial  grads,  flowering  in  August  and 
September.    Professor  Killebrow,  of  Tennessee,  says : 

It  is  hardly  more  than  necessary  to  mention  this  grass,  wliich  forms,  in  many  Be<^ 
tions,  the  biilk  of  the  pastures  of  the  woods.  It  does  not  crow  in  fields  but  iu  woods, 
where,  after  rains  have  set  ig,  it  carpets  the  earth  with  living  green. 

I7«e5.— Various  opinions  are  entertained  as  to  its  nutritive  qus^lities. 
Some  farmers  contend  that  their  stock  are  fond  of  it,  and,  on  sufficient 
range,  cattle,  horses,  and  sheep  will  go  into  the  winter  sleek  and  fat  from 
this  vigorous  grass.  Others  regard  it  as  well-nigh  worthless.  It  is  said 
to  be  an  excellent  butter-making  grass,  and  gives  a  particularly  fine  flavor 
to  this  article  of  food.'^    (See  Plate  20.) 

Proximate  anaJytis  of  Mvhlenlergia  diffusa,  from  Texas  (Drop-iced  gra9$t  iflrnkk  Will) 

OQ 1-39 

Wax. .^ 

Bugars......  ...•.-.-----•.-.--••...••----••  .-—--..----••-•--  .--•--  «..•••.«•  9,99 

Gum  and  dextrin — ..« - ••«  4.4S 

Cellulose 23.37 

Amylaceous  ceUuloso --.  — - .•^-•.  X9.81 

AlkaU  extract 23.89 

Albuminoids.... -• >•-- .....•••  10.06 

Ash 7.61 

100.00 

Analy&i$  of  aih  of  Muhlenhergia  diffusa  (Drop-seed  grass,  ITmbHeWxll), 

Potassium .- 6.78 

Potassium  oxide 17.32 

Sodium «••*• 1.33 

Sodium  oxide • ...« 

Calcium  oxide ,.,,•...  11.95 

liagnesium  oxide ,...  4«39 

Bulphuric  acid » , 3  39 

Phosphoric  acid 6.65 

Silicic  acid ,..^ 39.98 

Chlorine 8.21 

100.00 

Leptochloa  mucbonata— -Feather  grass. 

Description, — An  annual  grass,  growing  from  2  to  3  feet  high,  the 
flowers  arranged  on  numerous  slender  spikes  in  a  long  panicled  raceme. 
The  flowers  are  minute,  3  to  4  in  a  spikelet,  the  uppermost  one  imper- 
fect ;  the  glumes  pointed  and  about  equaling  the  awnless  flowers.  This 
is  a  handsome  grass  when  full  grown,  the  panicles  on  thrifty  specimens 
sometimes  becoming  2  feet  long,  the  slender  bmnches  arranged  along 
the  main  stem  in  a  feather-like  manner,  hence  the  name. 

Uses. — Professor  Killebrew  says  that  it  grows  in  lields  and  pastures  and 
affords  a  small  amount  of  grazing  during  the  hot  months,  while  the  reg- 
ular pasture  grasses  are  parched  up  with  heat.  But  it  is  of  no  agri- 
cultural value  in  the  presence  of  so  many  others  tlmt  are  successfully 
grown.    (See  Plate  21.) 

Proxlmale  analysis  of  Lc2)iochJoa  mncronaia,  from  Tvias  (Feather  grass). 

Ft r  cent 

Oil 1,68 

Wax 40 

Sngars ..,..., , ,.—..-       7.83 

Gum  and  dextrin 6.41 

CelluloBe e..      32. 1« 


LEPTOOHIOA  inTCBOIIA.TA. 


PUteZZZL 


SSXABIA   SETOSA. 


FmOLA    LATIFOLIA- 


>* 
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Amvlaceons  cellulose • «.^*.. •.....,..      ^.69 

SSWi  extract ,..„..-..•,,,..,.      U.55 

Albuminoids *•*-•«- ^ ^.,.^^^,,,„,w        7^^ 

Ash. ..f .„^. ,.,.,, ,,,.,.     a^ts 

moo 

Analysis  of  ash  of  Lej^ioehUa  mucronaia  (Feather  gras$). 

Per  ceal 

Pptaasium  •,-., .•. - 1.81 

iPotasssiom  oxide ^,,..., , ^..,.,,^,.,^.^..  IK). 31 

Sodlnm .80 

Sodium  oxido ••« 

Calcium  oxide  ..., ^.^•-••••>«-<^. -..•.« ••-* 5.94 

Magnesium  oxide 2.6€ 

Sulphuric  acid 3.31 

Phosphorio  acid r^.-* ...•.«,.^  6,40 

Silicic  acid ,.., , 56.02 

Chlorme , ,„•, 9,09 


I  >»•     l.ilMli 


100,00 

Setauia  sbtosa — Pigeon  grass,  Bristle  grass. 

Description, — There  are  two  species  of  Setaria  or  Pigeon  grass  which 
are  very  common  in  cultivated  fields  in  the  Northern  States,  spiinging  up 
after  the  cutting  of  grain,  and  often  yielding  a  fair  crop  for  the  sc^^he. 
In  some  of  the  Southern  States,  and  particularly  in  Texas,  tiiere  is  an- 
other species,  the  one  above  named,  which  is  of  larger  aiid  strongs 
growth. 

Uses. — Its  habit  is  much  like  that  of  Italian  millet,  which  is  SeioHoi 
ItaHcOj  and  its  use  and  value  is  probably  much  the  same  as  that  species. 
We  have  no  definite  information  as  to  the  extent  to  which  this  grass  is 
diffused.    (See  Plate  22.) 

Proximate  Analysis  of  Setaria  seiosaf  from  Texas  (Pigeon  grasSf  Bristle  gra$$)» 

Per  cent 

ou-...: 1.05 

Wax 46 

Sugars ,...-..,p^.,, ,.-.,..,..,,„...,.. 9.25 

Gum  and  dextrin 5.15 

CeUulose , , ,^ ,.,..-  ^76 

Amylaceous  ceUulose v....  26.41 

AlkiUi  extraot r »^o ,.,^..^.^„ «,....  9.60 

Albuminoids.,...* p.^...>.,^....*.,..^...r .pp,.,..^,^.,,^  8^9L 

Ash  ..-., * .....,..,, „, , ,.„,,  6,71 

100.00 
Analysis  of  ash  of  Sei^^ria  seiosa  (Pigeon  gra^s,  Brittle  grass). 

Per  9«iit. 

Potassium „ ...,,., .*..,,i.,. •.,.,.,•...,...,... ^  ,,,.,•      -,... 

Potassium  oxide 39.33 

Sodium ..- ,..,.,. ,..,-  3.47 

Sodium  oxide *.-•«• ^..p..,.  v.^...^....*.. .,..^ ....«.,.  1.18 

Calcium  oxido  ..,, .^.«,..,.^,,...«.. ^p..^.*.. ,..,.,.•,.,.  2.31 

Magnesium  oxide , ,...« .^^...r-,..^., -r-.  r.r^...*.i......  1.56 

SDlphuric  acid „ , ,.,.»..,...r,.,..  •,•...,»-..«*«-..  3.51 

Phosphoric  acid ,„ r....^. .,.,., ^^^^ ^v*. .,>.•..  3.24 

Silicic  acid ,,,.,...„..., , 42.59 

Chlorine ,.., , ,,^. ,.,.,,  ,,„.,,. 3.81 

100.00 

Uniola  LATiFOLU--Wild  Fescue. 

This  is  a  handsome  grass,  with  larger  spikelets  tlian  any  other  we 
have  mentioned ;  in  fonn  they  are  somewlu^t  like  ^ose  of  HromUs  vM- 
oloidesy  and  like  them  are  very  fiat  aud  compressed. 
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Mr.  Chas.  Molir,  Mobile,  Ala.,  who  sends  specimeDis,  says : 

A  fine  vernal  grass,  with  a  rich  foliage,  blooming  early  in  May:  2  to  3  feet  high; 
frequent  in  damp,  sandy  loam,  forming  large  tnfts.  This  perennial  grass  is  certainly 
valaable,  affording  an  abundant  range  early  in  the  season ;  if  cultivated  it  would  yield 
large  crops  ready  for  cutting  from  the  1st  of  May.  It  is  called  by  some  wild  fescue  or 
oat  grass.  It  is  not  found  near  the  coast,  consequently  I  had  no  chance  to  observe  its 
growth  during  the  latter  part  of  the  summer  and  in  the  winter  season,  and  therefore 
am  not  able  to  judge  of 'its  value  as  a  pasture  grass. 

It  grows  as  far  north  as  Pennsylvania,  but  it  is  less  yigorons  in 
growth  as  it  advances  northward.    (See  Plate  23.) 

Proximate  analysis  of  Uniola  latifolia,  from  Alabama ,  (Wild  fescue,) 

wax™^'ii"".j"iiij"^"ii""!r."iijiirr-i^'ry-"ir"""ii""ii""  \  ^-^ 

Sugar 6.78 

Gum  and  dextrine 4.02 

CeUulose 38.67 

AmylceUulose - 10.23 

Alkali  extract 14.40 

Albumenioids .11.29 

Ash.. 11.38 

100.00 

Analysis  of  ash. 


Potassium  oxide •• 5w52 

Potassium 5.19 

Magnesium  oxide ....••....  3.03 

Cidcium  oxide • 7.15 

Phosphoric  acid — « 4.98 

Sulphuric  acid • 3,68 

Chlorine 4.71 

Silica 66.87 

100.00 

FOEAGB  PLANTS. 
Lespedeza  striata — Japan  clover. 

Description. — ^Mnch  has  been  said  and  written  in  the  Southern  States 
concerning  this  recent  immigrant  from  Japan.  It  is  a  low  perennial  plants 
not  rising  much  above  the  ground,  but  spreading  widely  on  the  sor&oe. 
It  belongs  to  the  leguminous  family  of  plants,  which  includes  the  com- 
mon clover,  bean,  pea,  &c.  The  leaves  are  very  small,  trifoliate,  and 
very  numerous.  The  flowers  are  exceedingly  small  and  produced  in 
the  axils  between  the  leaf  and  stem,  and  the  fruit  is  a  small  flattishpod. 

History  and  tLses. — ^Professor  Kille brew  says  concerning  it : 

About  the  year  1849  it  was  noticed  in  the  vicinity  of  Charleston,  S.  C,  the  seeds 
having  probably  been  brought  ^rom  China  or  JapaJi  in  tea  boxes.  A  short  time  after- 
wards it  was  discovered  at  a  distance  of  forty  miles  from  Charleston,  and  stiU  later 
near  Macon,  Ga.  It  seems  especially  adapted  to  the  Southern  States,  not  flourishing 
above  86°,  growing  with  great  luxuriance  on  the  poorest  soils  and  retaining  vitali^ 
in  its  roots  in  the  severest  droughts.  It  is  6ai(|  to  be  a  fine  plant  for  grazing,  and, 
being  perrennial,  needs  no  reso  wing  and  but  little  attention.  On  soils  unfit  for  any- 
thing else  it  furnishes  good  pasturage  and  supplies  a  heavy  green  crop  for  turning 
under  and  improving  the  land. 

Mr.  Samuel  McBamsey ,  of  Warren  County,  Tennessee,  says : 

This  clover  made  its  appearance  in  that  locality  in  1870.  It  is  fJBtst  ooveciiig  the 
whole  country;  it  supplies  much  grazing  from  the  fxst  of  Aueust  until  frost.  It  if 
diort,  but  very  hard.    Sheep  are  very  fond  of  it,  and  cattle  will  eat  it. 
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Mr.  Charles  Mohr,  Mobile,  says : 

Introduced  from  Eastern  Asia,  it  has,  dnring  the  last  decade^  overspread  the  Southern 
States  from  the  Atlantic  slope  to  the  banks  of  the  Mississippi.  Cattle  and  horses  are 
eating  it.    Of  its  value  as  a  nutritive  food  I  cannot  speak.    (See  Plate  24.) 

Fnmmate  analysis  of  Lespedeza  atriataf  from  Alabama  (Japan  ciover). 

Per  cent, 

OU 3.30 

Wax r 1.10 

Sagars .--. 14.74 

Gum  and  dextrin C.76 

Cellulose 23.77 

Amylaceous  cellulose 14.67 

AlVali  extracts 16.22 

i^^aminoids 15.11 

Ash 4.33 

100.00 
Jnalysis  of  ash  of  Lespedeza  striata  (Japan  clover). 

Per  cent. 

Pot^issium 4.67 

Potassium  oxide 34.78 

Sodium 

Sodium  oxide 

Calcium  oxide 29.60 

Magnesium  oxide 4.75 

Sulphuric  acid 7.82 

Phosphoric  acid 7.54 

Silicic  acid 6.61 

Chlorine... 4.23 

100.00 

Desmobiitm — ^Tick-seed,  Beggar-lice. 

Descriptimi. — Several  sx)ecies  of  these  plants  have,  during  a  few  years 
past,  been  exciting  attention  in  the  South  for  their  availabUity  as  forage 
plants,  and  for  plowing  under  to  enrich  the  soil.  They  are  slender, 
spreading,  annual,  bushy  plants,  of  the  natural  family  LeguminossB, 
growing  usually  in  open  woods  and  fence-rows,  and  are  well  known  from 
5ie  tendency  of  the  liispid,  or  rough  seed-pods,  to  adhere  to  the  cloth- 
ing of  animals  and  of  passers-by. 

Proximate  analysis  of  Desmodiumy  from  South  Carolina  (TicTc-seedf  JDeggar-Uoks), 

Percent 

Oil 2.35 

Wax 44 

Sagars 13.46 

Gum  and  dextrin 8.15 

CcUulose 25.39 

Amylaceous  cellulose 14.39 

Alkali- extract •• •        7.04 

Albuminoids 21.22 

Ash 7.56 

100.00 
Analysis  of  ash  ofDesmodium  (!nck^eed,  Beggar-ticks). 

Percent. 

Potassium 6.33 

Potassium  oxide 27.81 

Sodium .•••... .56 

Sodium  oxide --.....—  .. 

Calcium  oxide 23.42 

Magnesium  oxide 7.11 

Sulphuric  acid - ., 5.10 

Phosphoric  acid -....—  -      11.87 

Silicicacid 11.19 

Chlorine 6.61 

100.09 
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DESMODIUM. 

Besides  the  analyses  of  the  gi^asses,  an  analysis  has  been  made  of  this 
plant,  to  the  results  of  which  especial  attention  is  called. 

By  reference  to  the  analysis  it  will  be  at  once  seen  how  large  an  amount 
of  albuminoids  is  present,  and  for  the  purpose  of  comparison  the  anal- 
ysis of  red  clover  is  placed  below  with  that  of  this  plant. 

Dosmodlum.    Red  olo^er. 

Per  cent  Per  cent. 

Carbohydrates 45.83  41.0 

Albtuninoids 21.22  16.1 

CeUtllose 25.39  35.1 

Ash 7.56  7.8 

100. 00  100. 00 

For  convenience  of  comparison  the  carbohydrates  are  grouped  together. 
It  will  be  seen  that  the  albuminoids  of  the  Desmodium  are  to  those  in 
red  clover  as  132  to  100,  while  the  amount  of  ash  varies  but  slightly  in 
the  two  plants.  The  immense  value  of  clover  as  a  crop  prepaiatcNry  to 
other  crops,  especially  wheat,  is  well  known,  and  there  is  perhaps  no 
way  by  which  exhausted  land.s  may  be  more  readily  restored  to  fertilittr, 
and  maintained  in  such  condition,  than  by  the  use  of  clover;  oertabuj 
there  is  no  method  which  compares  with  it  in  expense.  Now,  althoagh 
clover  requires  an  amount  of  plant  food,  both  mineral  and  atmospheric, 
far  in  excess  of  a  wheat  crop,  nevertheless  it  is  a  fact  very  well  estab- 
lished that  the  former  crop  may  be  successfully  grown  upon  a  field  where 
wheat  would  invariably  Ml  of  a  good  crop. 

Tht  reasons  for  this  are  to  be  seen  in  a  comparison  of  the  two  plants; 
and,  although  it  is  a  ^^  thrice  told  tale,"  the  imx>orta2ice  of  tlie  subject, 
especially  in  connection  with  this  plant  under  consideration,  is  sadi  that 
every  fjmner  should  practically  understand  the  matter. 

Clover  and  wheat,  then,  belong  to  two  families  of  plant*,  which  in 
nearly  every  respect  are  in  the  strongest  contrast. 

Clover  is  one  of  the  dicotyledonous  plants,  or  those  of  which  the  seed  is 
divided  into  halves,  as  with  the  pea,  bean,  &c.  These  plants  are  char- 
acterized also  by  a  strong  tap-root,  which,  descending  into  the  subsoil, 
enables  the  plant  to  secure  nouiislmient  from  sorjrces  beyond  the  reach 
of  plants  of  the  other  sort. 

Wheat,  on  the  contrary,  belongs  to  the  monocotyledonous  plants,  the 
seeds  of  which  are  not  so  divided  in  halves,  as  Indian  ox)m  for  example. 
The  roots  of  this  family  of  plants  ai'e  surfhce  or  crown  roots,  and  are 
destitute  of  the  tap-root  already  spoken  of. 

Again,  if  we  consider  the  habits  of  growth  of  the  two  i)lants,  we  have 
in  clover  a  plant  of  continuous  growth  throughout  the  season  until  cut 
down  by  frost  or  the  scythe  of  the  mower,  and  an  enormous  leaf  devel- 
opment, as  compared  with  wheat  \^ith  its  scant  leafage  and  its  short 
life,  we  have,  then,  in  clover  a  plant  with  a  tap-root  and  an  enormous 
root  development,  enabling  it  to  seek  out  and  assimilate  mineral  food, 
with  great  extent  of  leaf  surface,  fitting  it  to  take  in  and  assimilate  at- 
mospheric food ;  a  long  period  of  growth,  which  causes  it  to  appro- 
priate the  greatest  amount  of  both  lands  of  food  and  store  them  up  in 
root  and  stem.  In  wheat,  on  the  other  hand,  we  have  a  surface-rooted 
plant,  a  scanty  lec^age,  and  a  short  x>eriod  of  growth.  What  wonder, 
then,  that  so  coarse  a  feeder  as  clover  should  thrive,  even  where  so  dabaty 
a  plant  as  wheat  should  utterly  fail,  as  is  so  often  the  case!    But,  as 
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will  be  remembered,  all  this  atmosplieric  and  mineral  food,  wliieli  has 
been  assimilated  ana  stored  np  in  the  roots  and  stems  of  clorer  remains 
to  furnish  an  abundant  supply,  by  its  decay,  to  the  crop  which  shall 
succeed  it,  and  thus  clover  or  similar  plants  have  always  played  a  most 
important  part  ia  all  systems  of  rotation,  as  in  the  wheat-growing  region 
of  the  Genesee  Valley  of  New  York.  In  this  Desmodium  wo  have  a 
plant  which  appears  to  bo  a  substitute  for  clover  and  to  possess  this 
great  advantage,  viz :  that  it  will  flourish  vigorously  upon  certain  lands 
upon  which  a  crop  of  clover  cannot  be  secured.  This  seems  to  be  espe- 
cially true  of  the  sand  barrens  of  the  Atlantic  seaboard.  Certainly  if 
the  statements  made  concerning  it  are  to  be  credited,  it  is  destic^d  to 
efiect  a  revolution  in  agriculture  throughout  this  section,  and  to  restore 
to  fertility  lands  which  have  been  practically  abandoned  by  tiie  fBxmfSr. 

EiciiAEDSONiA  SCABEA—Moxican  clover. 

This  is  an  annual  plant  of  the  Natural  Order  Rubiaceaj,  which  contains 
the  coffee,  cinchona,  and  ipecacuanha  plants.  It  is  a  native  of  Mexico 
and  South  America,  and  has  within  a  few  years  become  extensively 
naturalized  in  some  parts  of  the  South*  Under  favorable  circumstances 
it  grows  rapidly,  with  succulent,  spreading,  leafy  stems,  which  bear  tie 
sn^  flowers  in  heads  or  clusters  at  the  ends  of  the  branches  and  in  the 
^rils  of  the  leaves.  The  flowers  are  funnel-form,  white,  about  half  an 
inch  long,  with  4  to  C  narrow  lobes,  and  an  equ2tl  number  of  stamens 
inserted  on  the  inside  of  the  corolla  tube.  The  stem  is  somewhat  hairy, 
the  leaves  opposite,  and,  like  other  plants  of  this  order,  connected  at  the 
base  by  stipules  or  sheaths.  The  leaves  are  oblong  or  elliptical  and  one 
or  two  inches  long.  Mr.  John  M.  McGehee,  Milton,  Pla.,  writes  as 
follows: 

I  send  you  a  Fmiall  fiamplo  of  what  wo  hero  call  Florida  Clover,  others  call  it  Water 
Parsley,  and  others  Bell  Fountain.  This  plant  is  now  attracting  more  interest  in  tbia 
section  than  any  other  article  of  farming  interest.  It  is  very  tioableeome  to  furmeis  in 
the  cultivation  of  their  crops;  its  growth  ia  very  rapid.  It  contains  a  great  deal  of 
water,  and  is  hard  to  cui*e  as  a  hay.  Some  caU  it  very  good  hay,  others  say  it  is  worth- 
less. For  the  last  GO  years  it  has  been  regarded  as  a  great  pest  to  farmers.  It  is  now 
coming  into  notice  as  an  element  in  green-soiling,  which  has  never  been  practiced  in 
this  section  before. 

^Ir.  Matt.  Coleman,  Leesbnrg,  Snmter  County,  Florida,  writes  as 
follows: 

I  inclose  a  specimen  of  a  plant  caUed  Spanish  Clover.  The  tradition  is  that  when 
the  Spanish  evacuated  Pensaoola  this  plant  was  discovered  there  by  the  cavalry  horses 
feeding  npon  it  eagerly.  Five  years  a^o,  hearing  of  it,  I  procured  some  of  the  seed 
and  have  been  planting  or  cultivating  it  in  my  orange  grove  from  that  tiime  to  the 
present  as  a  forage  plant  and  vegetable  fertilizer.  I  find  it  ample  and  sufficient.  It 
pows  on  thin  pine  land  from  four  to  six  feet,  branches  and  spreads  in  every  direction, 
romiLng  a  thick  matting  and  shade  to  the  earth,  and  affords  aU  the  mulching  my  toees 
require.  One  hand  can  mow  as  much  in  one  day  as  a  horse  will  eat  in  a  year;  two 
days'  sun  will  cure  it  ready  for  housing  or  stacking,  and  it  makes  a  sweet,  pleasant- 
flavo:*ed  hay;  horses  and  cattle  both  relish  it.  The  bloom  is  white,  always  open  in 
the  moming  and  cloaed  in  the  evening.  Bees  and  all  kinds  of  butteries  anck  the 
bloom. 

This  plant  was  brought  to  tlfe  attention  of  the  department  in  1874. 
and  samples  for  analysis  were  sent  from  Mobile  by  Mr.  Chas.  Mohr  ana 
by  Dr.  J.  F.  B.  RoLjner.  Mr.  Mohr's  account  of  it  aaid  the  chemical 
analysis  made  by  Dr.  McMnrtrie  were  published  in  the  annual  report  for 
that  year,    Mr.  Chas.  Mohr  recently  says  of  this  plant: 

Along  the  Seaboard  of  this  State  the  6<y-called  Mexican  Clover  isibiuid  i^xeading  ex- 
Uamrmj}  it  oo^vn  tht  Mody  vpland  toila  oompletely  with  iti  ptogbmbt,  luoweiit, 
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leafy  stems,  beating  tbc  email  white  fiumel-form  lloweis  in  tenninal  heads  and  axillary 
wtaorla.  In  regard  to  its  nutritive  valne,  it  iesoaroely  inferior  to  cIovot;  borgOB,  cattle, 
and  alieep  are  fond  of  it,  particnlarly  of  the  hay.  Aa  a  green  manme  it  is  of  the  great- 
est benefit  to  the  fanner  in  the  lower  pine  region. 

In  addition  to  ita  value  as  a  fodder  plant  it  is  believed  to  have  mach 
medicinal  value.  In  Jamaica  it  famifihes  irbat  is  called  white  ipecac, 
■which  has  been  used  as  a  eubatitute  for  the  gennine  ipecac. 

Dr.  Hohmer,  of  Spring  Hill  College,  near  Mobile,  sent  specimens  of 
the  roots  for  analysis  in  1874,  but  they  were,  nnfortunately,  lost.  Dr. 
Bohmer  says : 

'  I  was  the  first  discoverer  of  the  plant  in  Blakely,  Baldwin  Coonty,  Alabama,  in  1858. 
'When  the  war  broke  out  I  was  appointed  by  the  confederate  goveniment  botanist  for 
the  department  of  the  galf,  for  the  purpose  of  having  snch  medicinal  plants  coUeoted 
as  in  my  Judgment  might  be  rendered  useful  in  the  treatment  of  disease,  and  snbse- 
quently  I  received  the  appointment  of  superintendent  of  a  laboratory  established  at 
Mobile  for  the  mannfacture  of  medicinal  preparations  for  the  use  of  the  army.  The 
idea  suggested  itself  to  me  that  the  Richardsonia  might  be  made  to  anperseda  the 
commercial  ipecac,  instead  of  osing  the  enphorbia  corollata,  as  has  been  si^ireBted. 
In  the  fall  of  1863  I  had  the  roots  collected,  dried,  and  powdered,  and  then  lUUveied 
to  the  medical  purveyor.  From  the  testimony  of  sorgaons,  the  Riohatdsonia  answered 
every  pnrpose  when  given  in  increased  doses. 

It  is  designed  to  obtain  a  supply  of  the  roots  the  coming  season  and 
have  them  analyzed  -with  reference  to  the  presence  of  emetine.  {See 
Plato  25.) 

P.  8. — Material  for  analysis  of  this  plant  was  not  received  in  season 
to  be  used  in  this  report. 

FnaiiMle  analyta  of  grant*. 
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no 
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Mh  mtalytet — Gntsse*. 
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NTJTBITIOH  OP  PLANTS  AND  ANIUALS. 


In  order  that  the  general  reader  may  be  the  better  able  to  cnderstaiid 
the  results  of  the  foregoing  analyses  of  the  grasses,  cereals,  and  other 
nutritive  materials,  a  lew  words  upon  the  general  subject  of  vegetable 
and  animal  nutrition  seem  desirable,  and  will,  doubtless,  prove  a«cept- 
■  able. 

Through  the  action  mainly  of  the  sun's  rays  the  plant  ia  able  to  take 
up  those  simple  chemical  compounds  present  in  the  atmosphere  and  tlte 
earth,  e.  g.,  carbonic  acid,  water,  ammonia,  phosphoric  add,  sulphurio 
acid,  nitric  acid,  potash,  lime,  magnesia,  and  a  few  others,  and  from 
these  simple  compounds  elaborate  other  compounds  far  more  complex 
in  their  chemical  composition,  e.  g.,  sugar,  oil,  starch,  cellulose,  vegetable 
albumen,  and  all  the  couutless  proximate  constitaents  which  chemical 
analysis  has  8ho\vn  to  exist  in  tUo  vegetable  world,  aa  for  example  the 
eeseutial  oils  and  the  vegetable  alkaloids  and  acids. 

Unlike  the  vegetable,  the  animal  is  quite  uilable  to  assimilate  and 
elaborate  these  simple  compounds  into  the  complex  ones  which  make  up 
the  animal  organism,  but  is  forced  to  depend  for  its  sopplies  of  food 
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wholly  upon  the  vegetable  worldj  either  directly,  as  do  the  herbivora, 
or  indirectly,  like  the  carnivora. 

If  now  we  consider  the  function  of  food,  we  shall  see  that  it  is  four- 
fold in  the  young  animal,  viz.,  to  sui)ply  the  means  of  growth,  to  repair 
waste  tissue,  to  maintain  animal  heat,  and  to  supply  muscular  force ; 
while  m  the  adult  animal  the  last  three  functions  exist. 

The  tissue  of  the  animal  is  mainly  bone  and  muscle.  The  bone  is 
composed  almost  entirely  of  phosphate  of  lime  and  a  comi>ound  rich  in 
nitrogen.  The  muscle  is  composed  mainly  of  fibrin,  which  is  also  a  ni- 
trogenous compound,  that  is,  an  organic  compound  containing  nitrogen, 
resembling  in  composition  vegetable  albumen. 

Fat,  on  the  other  hand,  is  a  compound  which  contains  no  nitrogen, 
but  is  composed  of  carbon,  hydrogen,  and.  oxygen. 

Since,  then,  the  animal  is  unable  to  elaborate  for  itself  these  oompomids, 
it  is  obvious  that  to  provide  for  the  growth  and  developmeoat  of  bone 
and  muscle  there  is  need  that  a  por^on  of  ihe  food  should  confflst  of 
such  vegetables  as  may  be  able  to  furnish  these  nitrogenous  oompoo&ds. 
Fmrthennore,  since,  like  any  other  machine,  there  is  constantly  going 
on  a  certain  amount  of  <^  wear  and  tear/'  so  to  speak,  of  the  ma^uie, 
there  is  needed,  even  in  the  adult  animal,  a  certain,  amount  of  tt&ese 
same  nitrogenous  comi>oands  to  repair  this  continual  waste  of  tiflsoe. 

When  we  come,  however,  to  consider  the  other  functions  of  food,  viz., 
the  maintenance  of  animal  heat  and  the  supplying  of  mufioniar  feree. 
it  has.  during  the  past  few^  years,  been  pret^  conclosivelj^  esta]>yfibea 
that  taese  ftmctions  may  be  performed  quite  as  effectively  by  non-nJt3ro- 
genons  food,  as  for  example  starch,  fat,  and  sugar,  compounds  composed 
only  of  carbon,  hydrogen,  and  oxygen,  as  by  nitrogenous  food. 

In  the  production  of  fat  also,  since  this  is  a  compound  contaming  no 
nitrogen,  it  is  elaborated  from  non-nitrogenous  food,  but  nevertheless 
its  r^tdy  production  appears  to  be  dependent  ui)on  the  presence  to  a 
certain  extent  of  nitrogenous  food  in  ihe  diet. 

By  reference  now  to  the  several  analyses  given  of  grasses  and  o-ereals, 
the  following  constituents  are  given  in  their  composition :  Oil,  wax,  su- 
gar, gum,  dextrin,  starch,  soluble  starch,  amylaceous  cellulose,  cdka- 
line  extract  and  cellulose.  The  above-mentioned  compounds  are  com- 
posed wholly  of  carbon,  hydrogen,  and  oxygen.  There  are  given  also 
the  following :  Albumen  soluble,  albumen  insoluble,  and  zein.  These 
three  last  mentioned  are  compounds  rich  in  nitrogen,  but  containing  also 
carbon,  hydrogen,  and  oxygen. 

It  remains  yet  to  consider  the  relative  nutritive  value  of  these  several 
compounds.  There  exists  a  strong  analogy  between  the  vegetable  Biad 
animal  in  this — ^that  very  much  depends  upon  the  condition  of  the  food 
which  is  presented  a.s  to  its  capability  of  being  assimilated  by  the  plaaat 
or  animal. 

For  example,  althoiigh  plants  require  a  ixjrtain  amount  of  potash  and 
of  phosphoric  acid  for  their  development,  it  has  been  conchisively  proven 
that  if  the  former  be  presented  firmly  locked  up  in  chemical  combina- 
tion, as  in  feldspar,  it  is  practically  imavailable  to  the  plant.  So, 
too,  if  phosphoric  acid  be  introduced  into  the  soil  in  the  form  of  a 
very  difficultly  soluble  phosphate,  as  powdered,  apatite,  that  no  good  re- 
sults follow  from  such  application.  So,  too,  leather  chips,  though  rich 
in  nitrogen,  will  for  years  withhold  this  important  element  fiSm  the 
plant,  which,  although  adjacent  to  such  supply,  suffers  from  its  tearbility 
to  appropriate  it. 

In  like  manner,  with  reference  to  animal  food,  the  real  nutritive  value 
of  food  depe&da  rather  upon  the  ability  of  tiie  animal  to  digest  and 
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Bimilate  it,  than  upon  the  chemical  composition  of  such  food.  To  illus- 
trate :  Cellulose  and  starch  have  absolutely  the  same  percenta[^e  compo- 
Bitiott  of  carbon,  hydrogen,  and  oxygen ;  but  while  the  value  of  starch  as 
food  iA  universally  conceded,  the  worthlessness  of  cellulose  is  a«  nni- 
versally  admitted.  The  reason  is  that  starch  when  taken  into  the  stom- 
ach is  readily  digested  and  taken  into  the  blood,  while  cellulose  resists 
any  Buch  chemical  change  and  is  eliminated  from  the  body  unchanged. 

Those  constituents  of  animal  food  which  are  composed  of  carbon, 
hydrogen  and  oxygeu  only  are  known  under  the  general  name  of  car- 
bohydrates, but  there  is  great  difference  between  these  as  to  their  rela- 
tive nutritive  value.  Some  of  them  are  readily  digested,  as  starch  and 
the  sugars,  while  others  are  apparently  incapable  of  digestion,  as  cellu- 
lose. Still  others  of  these  compounds  appear  to  have  a  certain  value, 
which  at  the  present  is  not  well  defined  nor  generally  accepted.  Among 
these  constituents  are  gum,  the  so-called  amylaceous  cellulose,  and  the 
alkaline  extracts  of  the  foregoing  analyses. 

As  to  gum,  certain  experimwits  appear  to  show  that  it  is  capable  of 
digestion — at  least  some  kinds  of  gum.  It  is  at  least  true  that  in  the 
laboratory  it  is  found  subject  to  changes  closely  analogouB  to  those  of 
stsurch,  that  is,  it  may  be  converted  into  one  of  the  sugai«.  So,  too,  of 
the  compound  given  in  the  analyses  as  amylaceous  or  starchy  cellulose. 
This  substance  apx>ears  to  stand  in  its  chemical  properties,  a«  its  name 
implies,  midway  between  starch  and  cellulose.  Although  not  so  readily 
acted  upon  as  starch,  it  is  yet  far  more  readily  affected  than  cellulose; 
and  since  in  the  digestive  apparatus  of  the  herbivora  it  is  subject  to 
action  somewhat  analogous  to  those  conditions  which  effect  its  conver- 
sion Into  sugar  in  the  laboratory,  it  seems  not  unlikely  that  such  changes 
do  ensue  during  the  process  of  digestion,  and  that  this  compound  pos- 
sesses a  nutritive  value  not  far  inferior  to  true  stardi. 

The  compound  present  in  the  grasses  and  given  under  the  name  of 
alkaline  extract  is  still  more  obscure,  and  its  nutritive  value  as  yet  not 
established.  In  composition  it  is  closely  analogous  to  the  starchy  com- 
pounds; and  since  by  mild  chemical  reagents  it  is  proved  toent^  into 
solution,  it  appears  not  improbable  that  it  possesses  a  nutritive  value 
not  far  removed  fiom  the  well-known  members  of  the  group  of  carbohy- 
drates to  which  it  belongs,  viz.,  starch  and  sugars. 

As  will  be  seen,  then,  there  yet  remains^  even  in  the  consideration  of 
our  best  known  grains  and  grasses,  a  wide  field  for  further  investiga- 
tion; and  although  the  results  of  chemical  analysis  seem  to  indicate  tiie 
results  which  practical  exx>eriments  in  feeding  sh^ll  establish,  these 
practical  results  remain  undetermined, 

METHOD  OF  ANALYSIS  OF  aBASSES. 

1.  Estimation  of  water. — Three  grams  of  the  finely  powdered  grass  were 
dried  as  rapidly  as  possible  at  a  temperature  of  105<^-110o  0.  Tl)e  loss 
of  weight  was  taken  as  water. 

2.  Estimation  of  oil  a<fid  tcax. — ^The  previously  dried  three  grams  of 
grass  were  extracted  with  ether,  sp.  gr.  .722,  in  tide  apparatus  figured  in 
Proceedings  Am.  Chem.  Soc,  Vol.  2,  Ko.  2,  p.  85^  which,  with  some 
modifications,  seems  to  be  admirably  adapted  for  this  work.  Tlie  ether 
was  carefully  evaporated  at  a  low  heat,  and  the  residue  weighed  as  oil 
and  wax.  This  residue  was  then  extracted  with  cokl  ether  and  the 
portion  undissolved  estimated  as  wax. 

3.  MsHmaMon  of  sugars.  &c. — ^The  residual  grass  from  treatment  with 
ether  was  percolated  with  warm  85  per  cent  alcohol  untiil  200  c.  c  wi^re 
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passed  through.  Of  this  liquid  an  aliquot  portion  was  evaporated  in  a 
platinum  dish  and  weighed,  the  residue  ignited  and  again  weighed,  the 
diiBference  being  organic  matter  ash-free.  This  residue  contained  besides 
sugars  traces  of  tannin,  more  or  less  coloring  matter,  possibly  alkaloids, 
resins,  salts  of  organic  acids,  and  occasionally  nitrates  and  ammonium 
salts. 

4.  Estimation  of  gum  and  dextrin, — ^The  residual  grass  after  extraction 
with  ether  and  alcohol  was  extracted  with  250  c.  c.  of  boiling  water. 
The  ash-&ee  residue  was  determined  in  an  aliquot  part.  The  amounts 
of  gum  and  dextrin  were  nearly  equal  in  most  cases,  although  their  per- 
fect separation  and  estimation  was  not  thought  desirable. 

5.  Ustimation  of  cellulose, — Two  grams  of  the  coarsely  i)Owdered  grass 
were  digested  with  150  c.  c.  of  Powers  &  Weightman's  solution  of 
chlorinated  soda  until  perfectly  bleached.  The  liquid  was  removed  by 
filtration  through  fine  linen,  and  the  crude  cellulose  was  boiled  for 
two  hours  with  150  c.  c.  of  a  IJ  per  cent,  solution  of  potassic  hydrate. 
The  undissolved  cellulose  was  gathered  on  a  linen  filter  and  thoroughly 
washed,  by  aid  of  Bunsen  filter  pump,  with  water,  alcohol,  and'fijially 
with  etiier.  The  residue  was  transferred  to  a  platinum  crucible  and 
dried  at  120-130°  O.  until  a  constant  weight  was  obtained.  The  nitro- 
genous matter  was  estimated  in  one  portion  of  the  so  purified  cellulose, 
and  the  ash  in  another  portion,  and  the  shght  deductions  for  these  im- 
purities being  made,  the  remainder  was  estimated  as  pure  cellulose.  It 
had  none  of  the  characteristics  of  the  so-caUed  amylaoeous  ceUulosej  to  be 
described  further  on,  it  being  very  slightly  acted  ux>on  by  hot  dilate 
acids  and  alkalies. 

6.  Estimation  of  albuminoids, — One-half  gram  of  the  finely  powdered 
grass  was  ignited  in  a  combustion  tube  with  excess  of  dry  soda-lime. 
The  evolved  ammonia  was  received  in  freshly  standardized  decinormal 
oxalic  acid,  and  the  amount  neutralized  was  determined  by  titration 
with  decinormal  alkali.  The  nitrogen  so  found  was  multiplied  by  6.25 
for  total  albumen.    Duplicate  estimations  were  made  in  every  instance. 

7.  Estimation  of  amylaceous  cellulose. — ^Affcer  the  treatment  of  the  pow- 
dered grass  with  ether,  alcohol,  and  boiling  water,  as  already  described, 
the  remaining  grass  was  boiled  for  two  hours  with  100  c.  c.  of  2  per  cent. 
sulphuric  acid.  The  liquid  wa.s  filtered  firom  the  undecomposed  grass* 
neutralized  with  barium  carbonate,  again  filtered,  and  the  residue  well 
washed  with  hot  water.  An  aliquot  portion  of  the  filtrate  was  evapo- 
rated on  the  water-bath,  weighed,  ignited,  again  weighed,  and  the  residue 
stated  as  organic  matter.  This  residue  was  very  soluble  in  cold  water, 
and  v/as  a  iiiixture  of  dextrine  with  a  little  glucose.  It  is  believed  to 
have  been  formed  from  cellulose  by  action  of  the  hot  dilute  acid,  as  the 
amount  of  fttarcli  in  the  grasses  was  shown  by  microscopic  examination 
to  be  very  slight.  It  seems  highly  probable  that  the  part  of  the  cellu- 
lose which  was  so  readily  converted  into  dextiine  and  glucose  may  have 
existed  in  the  ])lant  in  some  modified,  possibly  immature,  form.  Cer- 
tainly, the  pmilied  cellulose  when  treated  in  the  same  manner  is  much 
less  rapidly  acted  upon  by  hot  dilute  acid,  an  experiment  showing  that 
it  lost  only  about  C  per  cent,  by  treatment  for  two  hours  with  200  c.  c.  of 
2  per  cent,  sulphuric  acid.  It  seems  also  probable  that  the  ceUidose 
which  is  60  readily  acted  upon  by  chemical  agents  may  be  easily 
digested,  and  possesses  a  food  value  approaching,  if  not  equal  to,  that  of 
starch  and  the  sugars.  If  this  is  proven,  it  will  be  seen  that  properly 
cured  grasses  are  but  little  inferior  as  flesh  formers,  or  as  food  in  its 
broader  meaning,  to  the  cereals.  jSfor  is  this  conclusion  greatly  at 
variance  witU  the  generally  accepted  views  of  advanced  agiicoltonstBi 
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with  many  of  whom  hofj^  as  it  was  fonnerly  prepared,  has  become  quite 
obsolet^e,  and  they  insist  upon  dried  grass  as  the  name  to  be  hereafter 
used  and  the  material  to  be  hereafter  provided  as  a  winter  supply  of 
food  to  their  animals.  It  is  certainly  noticeable  that  within  the  past 
fifteen  years  there  has  been  a  gradual  tendency  among  farmers  to  cut 
their  grass  at  earlier  periods  in  its  growth  and  development,  long  expe- 
rience having  taught  them  that  the  nutritive  value  of  their  supply  of 
hay  was  by  no  means  correctly  estimated  by  its  weight  or  bulk ;  and 
there  is  little  doubt  but  that  this  later  practice,  which  experience  sanc- 
tions, will  be  fully  sustained  by  the  results  of  chemical  analysis  and  the 
teachings  of  science.  Indeed,  in  the  few  analyses  of  native  grasses 
already  given  there  wiU  be  found  strong  confirmatory  proof  of  the  posi- 
tion assumed,  for  by  reference  to  the  two  analyses  of  Andropogons 
(Virginicus  and  scoparius,  closely  allied  varieties  of  the  same  species) 
there  will  be  seen  a  marked  difterence  in  the  results,  the  amount  of  al- 
buminoids in  the  first  being  to  those  present  m  tbe  second  as  100 :  48. 
The  probable  explanation  of  this  discrepancy  is  to  be  found  in  the  fact 
that  the  former  specimen  was  taken  at  an  earlier  stage  of  growth.  It 
foUows  also  that  to  be  of  greatest  value  the  analyses  of  all  the  above 
grasses  should  be  duplicated  from  specimens  taken  at  periods  of  devel- 
opment even  earlier  than  that  at  which  these  samples  were  taken,  since 
it  is  weU  known  as  a  fact  that  cattle  will  feed  with  avidity  upon  certain 
grasses  at  one  season  of  their  development,  for  which  at  a  later  season 
of  growth  they  manifest  no  desire. 

The  specimens  of  grasses  analyzed  were  taken  mainly  at  the  time  when 
the  development  of  the  flower  or  seed  rendered  their  identification  cer- 
tain, but  it  is  altogether  doubtful  whether  this  period  of  development 
was  in  every  case  that  of  maximum  nutritive  value.  A  careM  series  of 
feeding  experiments  would  doubtless  throw  much  light  upon  this  sub- 
ject, and  enable  us  to  fix  more  accurately  the  actual  and  relative  nutri- 
tive value  of  our  grasses. 

In  reference  to  this  prominent  constituent  of  aU  the  grasses,  which 
for  want  of  a  better  name  has  been  termed  Amylaceous  Cellulose,  there 
certainly  is  need  of  experimental  results  from  feeding.  It  has  bew  pretty 
generally  thought  that  it  was  only  the  cellulose  of  the  tender  ana  more 
succulent  plants  which  was  capable  of  digestion  and  assimilation,  but 
certain  later  experiments  throw  doubt  upon  these  earlier  conclusions. 
Voit  has  shown  (Chem.  Central  Blat.,  1870,  page  223)  that  while  such 
crude  fiber  was  not  digested  by  the  camivora,  on  the  contrary,  herbiv- 
orous animals  digested  60  per  cent,  or  more ;  and  according  to  the  ex- 
periments of  Weiske  (Chem.  Central  Blat.,  1870,  page  631,  and  1872,  page 
409)  swine,  like  the  herbivora,  digest  over  60  per  cent,  of  this  crude  fibS*. 

In  a  paper  entitled  "  Chemical  Investigations  into  the  Composition  of 
Wood,"  published  in  Kolbtfs  Jour.  Prak.  Chem.  Band  19,  p.  146,  Th. 
Thomsen,  of  Copenhagen,  enters  upon  a  discussion  of  the  above  ques- 
tion. He  experiment^  upon  this  substance,  extracted  from  wood  by  a 
solution  of  sodic  hydrate,  after  previously  exhausting  the  wood  with 
ether,  alcohol,  water,  and  ammonia. 

Payan  in  1839  had.  already  shown  that  fiber  obtained  after  treatment 
with  the  above  neutral  solvents  contained  64  per  cent,  of  carbon,  while 
pure  cellulose  from  cotton  or  pith  contaiued  only  44  per  cent.  This 
variation  was  attributed  to  a  so-caUed  incrusting  substance,  which, 
according  to  Schulze's  method  with  HKO3  could  be  removed. 

Some  chemists,  however,  considered  this  incrusting  substance  as  a  mix- 
tore  of  several  substances ;  while  others,  as  Sch^e  (1857)  and  Erd- 
mann  (AnnaL  Chem.  &  Pharm.,  Suppl.  B  and  p.  223, 1867),  gave  it  afor- 
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mula  as  a  pure  body,  and  called  the  fiber  which  had  been  obtained  by 
extraction  of  wood  by  these  neutral  8olvent«  and  acetic  acid  gl^wlignase. 

Thomsen  considers  all  previous  experiments  to  have  failed  hitherto 
because  of  using  too  powerfhl  reagents  for  extraction,  whereby  the  sub- 
stances treated  suffered  partial  decomposition. 

He  treated  birch  wood  with  soda  lye  at  common  temperatures,  and 
easily  extracted  a  substance  which  was  repredpitated  by  dilute  sleids. 
Pine  wood,  on  the  other  hand,  contained  almost  none  of  this  substance. 

Poumerdde  and  Figuier,  in  1847  (Jour.  Pharm.,  12, 81 5  Jour,  fiir  Piak. 
Chem,.  43,  25,-  Aunalen,  G4,  387),  are  the  only  persons  who  have  pur- 
sued tnis  investigation,  and  they  obtained  from  poplar  and  beech,  by 
such  treatment,  a  substance  free  from  nitrogen,  and  having  the  composi- 
tion of  cellulose,  and  possessing,  as  they  said,  the  properties  of  pectin  or 
pectic  acid. 

Kow,  this  **  pectin  substance ''  is  what  Thomsen  has  investigated*  and 
he  finds  it  to  be  isomeric  with  cellulose.  He  finds  this  substance  to  be 
most  abundant  in  the  birch  and  ash ;  then  alder,  cherry,  oak,  x>ear,  beedi, 
elm,  willow,  horsechestnut,  and  maple;  while  almost  none  was  found  in 
the  pine,  the  amount  varying  from  20  per  cent,  in  birch  to  less  than  1 
per  cent,  in  pine.  It  oocuis  more  abundantly  in  heart-wood  than  in  llie 
exterior  of  tiie  tree.  According  to  his  method  of  preparation  it  is  a 
white  powder,  insoluble  in  Avater  at  ordinary  temperatures,  but  upcm 
boiling  it  with  a  large  quantity  of  water  it  gives  a  clear  solution,  which 
becomes  opalescent  upon  cooling,  but  clears  up  upon  addition  of  sodium 
hydrate.  Its  solution  has  an  acid  reaction,  and  upon  evaporation,  it 
leaves  a  transparent,  gum-like  mass.  He  proposes  to  call  this  substance 
toood  gum^-^^^  Holzgunmu." 

It  appears,  then,  not  improbable  that  between  the  extremes  of  starch 
and  the  sugars  upon  the  one  hand,  and  pure  cellulose  upon  the  ottker^ 
there  may  exist  many  intermediate  links  in  the  condition  of  compounds 
isomeric  with  the  one  or  the  other,  and  readily  passing  in  the  processes 
erf  vegetable  life  from  one  form  to  another — compounds  which  have  hith- 
erto escaped  searching  investigation,  and  which  may  Indeed  defy  any 
attempts  at  their  isohitlon,  but  which,  nevertheless,  may  not  be  safely 
ignored  in  our  estimations  as  to  the  nutritive  value  of  the  di£B»ent 
grasses. 

It  certainly  seems  somewhat  remarkable  that  so  little  has  been  done 
since  those  experiments  of  PoumerMe  and  Figuier  to  either  confirm  or 
overtlp:ow  their  conclusions. 

After  treating  the  grasses  with  dilute  sulphuric  acid,  as  has  been  dd' 
scribed  in  the  determination  of  the  so-called  amylaceous  cellulose^  the 
grass  was  boiled  for  two  hours  with  a  2  per  cent,  solution  of  sodio  hy^ 
drate.  This  treatment  removed  considerable  matter,  part  of  which 
could  be  precipitated  by  excess  of  sulphuric  or  hydi^ochloric  acid.  This 
flocculent  precipitate  was  dark  colore«l,  and  undoubtedly  contained  a 
part  of  the  albuminoids  of  the  grass ;  1)ut  the  greater  portion  had  the 
physical  appearances  and  solubilities  of  the  humous  substances  of  the  older 
authors,  or  the  wood  gum,  "  Holzgummij''  of  Thomsen.  As  will  be  seen  in 
the  analyses  of  the  several  grasses  and  in  the  proximate  analyses  of  vari- 
ous vegetable  products  in  tliis  report,  tJiis  substance  invariably  appears. 
It  is  not  imx)robable  that  it  adds  greatly  to  the  Ibod  value  of  the  plant  | 
but  whether  it  is  originally  present  in  the  i)laut,  or  is  a  decompositiou 
product  formed  by  action  of  dilute  acids  and  allialies  upon  cellulose, 
seems  not  to  be  definitely  settled. 

Eegarding  Thomson's  Holzgummi  from  beech  wood  as  a  definite  sub* 
fitancOy  and  taking  into  consideration  the  fact  that  irom  our  alkali  es» 
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tract  a  gubstance  was  precipitablo  by  adds  similar  in  external  appear- 
ance to  the  Holzgummi,  it  seemed  of  interest  to  determine  whether,  by 
following  the  exact  treatment  described  by  Thomsen,  the  same  sub- 
stance could  be  isolated  from  the  grasses.  Experiments  in  a  qualitative 
way  with  Sorghum  nuta/ns  and  Bromus  unioloides  showed  that  the  very 
same  Hokgummi  is  contained  in  the  grasses  that  Thomsen  found  in  the 
various  wc^s.  Although  the  precipitate  from  our  original  alkali  ex- 
tract was  very  dark  colored  owing  to  various  albuminoid  and  coloring 
matters,  the  precipitate  of  Holzgummi  from  the  soda  extract  after  pre- 
vious treatment  with  strong  ammonia  was  quite  colorless,  and  possessed 
all  the  proi)erties  and  showed  all  the  reactions  of  Thomsen's  substance. 
As  the  Holzgummi  is  therefore  not  peculiar  to  wood  the  name  seems 
iuappropriate,  and  our  previous  designation  of  the  group  as  amylaceous 
cellulose  is  for  the  present,  at  least,  more  desirable. 

The  fact  that  sodio  hydrat^e  in  2  per  cent,  solution  is  able  to  extract 
this  definite  substance  from  grasses  led  to  an  inquiry  as  to  what  effect 
2  per  cent,  sulphuric  add  would  have  after  such  treatment.  Would 
it  extract  by  conversion  to  dextiin  and  glucose  as  much  matter  as  in 
the  earlier  application  of  the  reagent,  or  would  it  extract  only  enough 
to  make  the  total  of  the  two  extracts,  sodic  hydrate  and  sulphuric  acid, 
ahke  in  each  instance,  the  crude  nber  remaining  always  constant! 
From  experiments  the  latter  seems  to  be  the  case,  as  may  be  seen  from 
the  following  results  obtained  with  the  sorghum  and  bromus  mentioned 
above: 

Sorghum  nutans  gave,  when^  treated  first  with  2  per  cent,  sulphuric 
add,  27.25  per  cent,  of  extractive  matter,  and  on  subsequent  treatment 
with  sodic  hydrate,  14.44  per  cent.,  a  total  of  41.69  per  cent.  When  this 
treatment  was  reversed  and  sodic  hydrate  used  first  the  extracts  were, 
fl)  sodic  hydrate,  35.00  5  (2)  sulphuric  acid  5.24  per  cent.;  a  total  of  40.24, 
Bromus  unioloides  gave  similar  results,  and  the  two  may  be  tabulated 
as  follows: 

Sorghum  nutant. 


Por  cent 

FiiBt  eztractiou  with  sulpliurio  acid .  27.25 
Second  extraction  with  sodio  hy- 
drate...... ....   14.44 


Total  extracted  matter 41.69 


Per  eent 
First  extraction  with  sodio  hydrate .  35.00 
Seoond  extraction  with  sdlphnrio 
acid 5.24 


Total  extracted  matter 4Q.24 


Bromus  unioloides. 


First  extraction  with  sulxihuiic  acid.   23.74 
Second  extraction  with  Bodio  hy- 
drate............  ••--•*•  •— -  •-•--    13sl3 


Total  extracted  matter 36.87 


First  extraction  with  sodic  hydrate .  34. 12 
Second  extraction  with  sulphnric 
acid 4.34 


Total  extracted  matter 36,46 


It  is  seen  that  by  either  method  the  total  amount  extracted  remains 
very  nearly  constant,  but  that  there  is  a  substance  which  can  be  ex- 
tracted by  either  sodic  hydrate  or  sulphuric  acid.  What,  this  sub- 
stance is,  of  course,  is  not  definitely  known;  but  as  sodic  hydrate  gives 
us  the  extractive  in  a  form  certainly  nearer  its  original  structure,  the 
treatment  of  the  grass  with  that  reagent  before  the  application  of  2  per 
cent,  sulphuric  acid  seems  to  be  advisable  in  fature  grass  analyses,  and 
in  fact  in  tlie  analyses  of  any  plant  where  the  presence  of  starch  in  quan- 
tity does  not  require  removal  by  acid. 

ANALYSIS  OF  THE  ASH. 

For  the  o^h  analysis  about  30  grams  of  the  aii'-dry  and  coarsely  cut 
grass  were  charred  at  a  heat  below  redness,  an  unavoidable  glow  in 


192    BEPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

some  cases  passing  through  the  mass  and  leaving  the  ash  nearly  free 
irom  carbon. 

The  crade  ash  was  treated  with  water  on  the  water  bath,  and  after- 
wards wil^  dilute  HNOa,  tiie  two  solutions  being  mixed  and  made  to 
a  definite  bulk. 

The  residue  insoluble  in  H  KOa*  consisting  of  coal,  sand,  and  most  of 
the  silica,  was  ignited  to  remove  the  carbon,  and  the  SiOs  was  separated 
from  the  sand  by  concentrated  solution  of  STa  O  H. 

One  third  (a)  of  the  solution  being  set  apart  for  a  determination  of 
01  and  SO3,  the  rest  was  evai)orated  to  dryness,  to  separate  the  Si  O2 
soluble  in  HNO3,  in  many  cases  tMs  being  sufficient  to  gelatinize  the 
liquid  as  it  became  concentrated. 

After  separation  of  this  Si02,  the  solution  was  divided  in  halves — 
(h)  and  {c) — each  representing  thirds  of  the  original  solution.  In  the 
nrst  third  (a),  from  which  the  01  had  not  been  removed  by  evax>oration 
with  BlNOs,  a  standard  solution  of  AgNOa  gave  the  amount  of  01, 
and  after  removal  of  the  excess  of  Ag,  SO3  was  determined  as  usual. 

In  another  third  (h)  P2O5,0aO,  and  MgO  were  determined,  P^Os 
being  separated  by  ]n  aG2H302,  and  Fe20l6  as  basic  phosphate  dissolved 
in  H  OL  and,  after  addition  of  excess  of  O4  EU  Oo,  precipitated  as  PO4  Mg 
JNHi.  In  the  filtrate  from  the  basic  phosplmte  0a02O4  is  precipitated 
as  usual,  ignited  and  dissolved  in  H  OL  After  evaporation  to  dryness 
and  addition  of  a  few  drops  of  NH4OH  to  remove  any  Fe201«  present, 
the  OaOUisfosed  and  the  01  determined  volumetrically.  From  this 
the  Oa  O  is  calculated.  In  the  filtrate  from  Oa  O2  O4  the  Mg  was  deter- 
mined as  usuaL 

In  the  third  portion  {c)  oxalic  acid  was  added  in  crystals  and  the  solu- 
tion warmed  on  the  water  bath  till  no  more  nitrous  fames  were  evolved, 
then  evaporated  to  dryness  and  heated  on  the  sand  bath  tiU  the  excess 
of  oxalic  acid  was  driven  off,  the  heat  being  toward  the  end  increased 
to  convert  all  the  oxalates  to  carbonates. .  This  removes  most  of  the 
lime  and  magnesia  on  filtration.  To  the  filtrate  banc  hydnite  is  added 
to  remove  any  magnesia  and  phosphoric  acid  which  may  remain.  The 
excess  of  barium  is  removed  by  ammonic  carbonate  and  the  ulkalies 
remaiu  as  carbonates  in  the  filtrate,  and  hydrochloric  acid  is  added  to 
convert  the  carbonates  to  chlorides,  which  are  gently  heated,  and  if  any 
carbon  is  present  the  solution  is  renltered.  In  the  mixed  chlorides  the 
chlorine  was  determined  volumetrically  and  also  gravimetrically,  and 
the  proportions  of  Na  and  K  were  calcidated  by  the  indirect  method. 

From  the  sum  of  all  substances  determined  the  per  cent,  of  pure  ash 
in  the  grass  was  calculated. 

The  percentage  composition  of  the  ash  was  reckoned  to  unity  in  the 
usual  manner. 

GLOSSARY  OP  TERMS  USED  IN  BESCRIBINa  GRASSES. 

Acvminate — Extending  into  a  long,  tapering  point. 

Acute — Sharp-pointed. 

Annual — Living  through  one  season  only. 

Anther — ^The  upper  part  of  the  stamen  containing  the  pollen  or  fertiliz- 
ing powder. 

Aum — ^A  bristle-like  process  proceeding  from  or  attached  to  the  glumes 
or  palets  of  some  grasses. 

Biennial — Living  through  two  seasons. 

Bmt-shaped — Ooncave  within  and  convex  without,  as  the  glumes  and 
palets  of  some  flowers. 
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Bristles — Short,  stiff  hairs. 

BvXbom — The  base  of  the  stem  thickened  so  as  to  make  a  hard,  roundish 

mass,  as  in  Timothy  gra«s  {Plilenm  ;prat€n8e). 
Cccspitose — Growing  in  bunches  or  tufts. 
Cauline — Relating  to  or  growing  from  the  stem  or  culm. 
CTita^e— Having  the  margin  fringed  with  hairs. 
Culm — The  stem  or  straw  of  a  grassy  when  the  stem  creeps  vpon  or 

under  the  ground  it  is  called  a  rhizoma. 
Decumbent — Leaniug  on  the  ground  at  the  lower  part  but  rising  at  the 

top. 
Digitate — Branching  finger-like  from  a  common  center,  as  the  spikes  of 

Grab-grass  (Panicum  sanguinale). 
DicecioTis — ^The  two  sexes  separated  and  growing  on  different  plants,  as 

in  Buffalo  grass  {Buchloe  dactyloides). 
Entire — ^Without  notches  on  the  margin. 
Exserted — ^Protruded  beyond  the  flower,  as  the  stamens  of  grasses 

usually  are  when  in  bloom. 
Fertile — ^Producing  fruit'. 

Fibrous — Composed  of  thread-like  fibers,  as  the  roots  of  most  grasses. 
Floret — ^A  little  flower  ]  a  pair  of  palets  with  the  inclosed  stamens  and 

pistiL    There  may  be  many  of  these  in  a  spikelet. 
OlcL^ous — Smooth;  destitut<>  of  hairs  or  roughness. 
Olumes — ^The  outer/or  lower  pair  of  bracts  or  scales  inaspikelet,  and  in- 
closing one  or  more,  sometimes  many,  flowers  or  florets. 
Hirsute — ^Bough-haired,  bearded. 
Indigenous— Growing  naturally  in  a  country. 
Intemode — ^The  space  between  the  nodes  or  joints. 
Keel — ^A  sharp  ridge  along  the  middle  of  a  glume  or  palet  resembling 

the  keel  of  a  boat. 
Lamina  or  Blade — The  extended  part  of  a  leaf,  generally  open  and  flat, 

but  sometimes  rolled  inward  longitudinally,  when  it  is  said  to  be 

involute. 
lAgule — A  small  leaf-like  appendage,  usually  thin  and  semi-transparent 

(membranaceous),  found  at  the  lower  part  of  the  leaf  or  at  ti^e  top 

of  the  sheath.    It  is  said  to  be  entire  when  tiiere  are  no  divisions 

in  its  outline ;  bifid^  when  it  is  divided  at  the  apex  into  two  parts; 

lacerated^  when  it  is  cut  or  divided  on  the  margin ;  truncatedj  when 

the  upper  part  terminates  abruptly  in  a  transverse  line,  as  if  cut 

off. 
Uembraruiceous — Thin  and  translucent,  like  a  membrane. 
Iferves — Rib-like  ^evations  on  the  leaves,  glumes,  and  palets. 
Neutral  flower — One  having  neither  stamens  nor  pistil. 
^odes — ^Knots  in  the  culm  where  the  leaves  are  given  off. 
(Mong — Longer  than  wide,  with  the  sides  nearly  parallel. 
%tu^e — ^Blunt  pointed. 

Owiry — ^The  portion  of  a  flower  containing  the  ovules  or  seeds. 
folet  or  Palea — ^The  inner  scales  or  bracts  inclosing  the  stamens  and 

pistil. 
Potticie— The  flowering  part  of  the  stem  or  culm  of  grasses,  usually 

composed  of  a  number  of  series  or  whorls  of  branches  or  rays, 

which  are  again  divided  into  secqndary  branches.    These  may  be 

short  and  close  to  the  stem,  or  they  may  be  long  and  spreading. 
^ennial — Living  for  more  than  two  years ;  indefinitely. 
fuai — ^The  central  organ  of  a  fertile  flower,  usually  consisting  of  an 

ovary,  style,  and  stigma, 
Poilen — ^The  fertilizing  powder  contained  in  the  anthers. 

1Q  hr.  * 
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Pubescent — Covered  with  soft  hairs. 

Jtaclvis — ^The  name  given  to  that  kind  of  flowering  branch  where  th 
flowers  are  arranged  closely  together  on  its  sides  without  stalks  o 
I)edicils,  as  in  Paspalum,  and  in  the  ultimate  branches  of  the  pan 
icle. 

Radical  leaves — ^Those  growing  from  the  root. 

Spikelet — ^The  ultimate  di\isions  of  the  panicles  or  flower-heads ;  the; 
may  be  o)ie-floweredy  that  is,  a  pair  of  glumes  enveloping  a  sing] 
flower  of  a  pair  of  palete  (or  sometimes  onepalet)  with  the  incloses 
stamens  and  pistil;  or  they  my  be  two  or  more  Jimccred^  there  beini 
but  one  pair  of  glumes  to  each  sx>ikelet,  whether  it  be  one  or  man; 
flowered. 

Sheath — That  part  of  the  leaf  which  clasps  the  stem )  it  answers  to  th 
petiole  or  leaf-stalk. 

Sjftke^Wkeji  the  flowers  are  sessile  or  without  branches,  as  in  Timoth; 
grass  {Phleum  prat^nse). 

Stamens — ^The  organs  of  the  flower  which  contain  the  pollen,  oousistinj 
of  the  filament  and  the  anthers. 

Stigma — ^The  extremity  of  the  pistil  which  receives  tlie  poUra. 

Whorl — ^A  number  of  leaves  or  brandies  starting  from  pne  line  on  t 
stem. 

4    GEO.  VASEY, 


PETEB  COLUEB^ 

Ohemitt. 
Hon.  Wm.  G.  Le  Duo, 

Commissioner  of  Agriculture, 


REPORT  OF  THE  SUPERINTENDENT  OF  GARDENS 

AND  GROUNDS. 

SxE:  I  have  the  honor  to  submit  the  following  report  upon  matter 
pertaining  to  the  duties  of  this  division: 

BAISma  TEA-PLANTS. 

In  raising  plants  of  the  Chinese  tea  from  seed  it  is  recommended,  i 
treatises  on  the  culture  of  this  plant,  to  carefully  shade  the  young  plant 
from  the  direct  rays  of  the  sim,  ana  this  is  evidently  an  essential  point 
The  seeds  if  kei)t  dry  after  ripening,  soon  shrink  and  become  loose  h 
the  shell,  but,  when  in  this  condition,  if  they  are  sown  in  moderately 
damp  soil  thej*^  swell,  become  phimp,  and  germinate  in  a  short  time 
When  sown  in  boi;es  and  placed  in  the  damp  atmosphere  of  a  green 
house,  the  glass  being  sliglitly  shaded,  the  seeds  germinate  in  about  fou 
weeks  after  sowing,  and  the  young  plants  grow  rapidly,  requiring  n( 
particular  care,  except  that  they  are  not  kept  too  dtimp  previous  ti 
germination.  But  when  sown  in  drills  in  the  open  ground,  the  x)oint 
of  the  young  growths  dry  up  as  soon  as  they  reach  the  surface  and  be 
come  exposed  to  diiect  sunlight.*  It  is  therefore  necessary  to  choose  i 
shaded  position  for  sowing  the  seeds,  or,  if  it  is  not  practicable  to  secun 
such  a  location,  a  thin  sprinkling  of  short  hay  sprc^  over  the  sui^ 
immediately  after  sowing  the  seeds  will  be  found  advantageouSi  allow 
ing  the  young  plants  to  push  up  through  the  %X)vering. 
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Thei  I'ecent  imi)oitatious  of  tea  seeds  from  Japan  liave  airived  in  good 
condilioD.  These  were  simply  packed  in  bulk  in  close  cajsies.  An  im- 
poitatiou  of  Assam  tea  seeds  from  the  East  Indies  which  were  pack^ 
in  savs  dnst  were  found^  when  the  case  was  oi)ened,  to  be  completely  envel- 
oped with  a  fungous  growth  which  had  destroyed  their  germinative 
projuTties. 

COFFEE. 

The  Liberian  coffee  proves  to  be  more  tender,  and  to  require  a  higher 
temperature  for  its  profitable  culture  than  the  common  or  Arabian  coffee. 
The  Liberian  ])laiit  is  of  a  larger  growth,  the  foliage  heavier  and  very 
distinct;  iiuli\iduai  leaves  measiu'e  from  10  to  12  inches  in  length  and 
from  4  to  ()  inches  in  width,  while  those  of  the  common  Arabian  coffee, 
under  similar  conditions  of  growth,  measure  from  5  to  6  inches  in  length 
and  about  3  iuches  in  width.  The  berry  of  the  Liberian  species  is  pro- 
portionately large,  but  objections  are  made  in  regard  to  its  introduction 
in  South  America  on  account  of  the  size  of  the  plant,  as  being  less 
amenable  to  culture  and  tLc  gathering  of  the  crop.  The  quality  of  the 
beverage  it  furnishes  is  not  inferior  to  that  of  the  common  coffee,  and 
the  plants  are  very  productive.  The  proportion  of  piQp  and  parchment 
inclosing  the  bean  is  larger  than  in  that  of  the  Arabian  coffee.  The 
pro])ortion  of  worthless  covering  to  bean  is  nearly  as  4  to  1  in  the  Liberian, 
while  it  is  said  not  to  attain  2  to  1  in  the  African. 

JAPAN  PEBSEffMOft. 

Beferring  to  the  hai'diness  of  the  Japan  persimmon,  it  was  stated  in 
a  former  report  that  there  was  quite  a  difference  in  this  respect  among 
seedling  plants,  some  remaining  uninjured  during  the  severest  winters 
here,  whUe  others  suffered  to  the  extent  of  being  killed  to  the  ground. 
Since  the  date  of  that  r<?port  several  imi>ortations  of  grafted  plants  have 
been  received  directly  from  Japan.  This  collection  includes  ten  named 
varieties.  A  number  of  plants  of  each  variety  have  been  planted  here 
for  Uie  puipose  of  testing  tbeir  hardiness,  and  the  result  shows  that 
there  is  a  like  difference  in  this  respect  among  the  grafted  kinds  that 
had  previously  been  found  among  the  plants  raised  fronji  seed.  Some 
of  the  varieties  have  been  entirely  destroyed,  while  the  remaining  sorts 
have  not  been  injured,  even  in  a  slight  degree,  and  are  in  perfect  health. 
How  far  north  oi*  this  locality  these  plants  may  be  grown  wfll  be  a  mat- 
ter for  further  experiment. 

Up  to  this  time  the  Department  has  not  recommended  the  planting  of 
these  tn^s  in  the  Northern  States,  but  it  would  appear  that  there  is  so 
much  diil'er(^nce  in  their  hardiness  as  to  warrant  the  supposition  that  they 
may  suc<'eed  in  colder  climates  than  was  at  one  time  considered  proba- 
ble. This  much  is  ceitain,  that  the  hardier  varieties  have  stood  unin- 
jured, \\  hen  in  a  young  state,  an  amount  of  cold  several  degrees  below 
zero. 

FIGS. 

TJje  culture  of  ligs  has  never  attracted  mucli  attention  iii  the  Middle 
and  Ijfoiijhern  States  owing  to  the  susceptibility  of  the  plants  to  cold. 
Thoy  are  iieii(^'tly  a^lapted  to  the  climates  of  the  Southern  States,  where 
they  have  long  been  cultivated  for  domestic  puri^oses,  but  not  produced 
in  sufficient  quantities  to  1k^  included  among  commercial  products. 

The  tig  may  be  fruited  in  sheltered  locaUiics  in  the  Northern  States 
by  taking  the  precaution  of  covering  the  branches  during  winter,  so  as 
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to  protect  them  from  severe  freezing.  This  is  not  difficult  to  accomplish, 
the  most  simple  and  effectual  method  being  that  of  bending  down  the 
branches,  and  fastening  them  as  close  to  the  ground  as  practicable,  in 
which  condition  they  can  readily  be  covered  with  8  or  10  inches  of  soil, 
or  an  equally  thorough  coating  of  forest  leaves  protected  by  a  covering 
of  boards  to  exclude  rain. 

The  fig  bears  most  satisfactorily  when  it  is  planted  in  gravelly  or 
sandy  soils ;  in  strong  rich  soils,  luxuriant  growths  are  produced,  and  the 
young  fruit  will  drop  prematurely  5  the  w(K)d  will  also  ripen  impJerfectly, 
and  thus  diminish  the  number  of  perfect  fruit-buds.  After  the  fruit 
makes  its  appearance,  and  aU  during  its  progress  toward  ripening,  the 
plants  requiie  an  abundance  of  water ;  if  the  roots  are  kept  dry  at  any 
time  during  this  period  the  fruit  will  probably  drop ;  but  when  the  fruit 
becomes  soft,  indicating  ripeness,  a  less  supply  of  water  will  improve 
its  flavor,  and  frirtlier  tend  to  harden  and  ripen  the  annual  growths  of 
the  tree. 

THE  APRICOT. 

Inquiries  have  been  made  as  to  the  value  of  the  apricot  as  a  fruit 
and  its  culture  as  an  orchard  tree. 

Altiiough  the  apricot  is  one  of  the  most  delicious  of  stone  fruits,  and 
ripens  earUer  than  the  peach,  yet  it  is  a  scarce  fruit  in  our  markets  and 
is  rarely  seen  on  the  dessert  table.  This  may  be  accounted  for  by  any 
one  or  all  of  the  following  Reasons:  First,  the  tree  is  easily  excited  to 
growth  in  spring,  and  a  week  or  two  of  mild  weather  will  start  the. 
flower  buds,  whicn  are  afterwards  destroyed  by  cold  or  frosty  weather. 
This  is  a  very  common  occurrence  north,  and  even  south,  of  the  Poto- 
mac, and  may  be  measurably  modified  by  planting  on  the  nortii  sideof 
buildings  or  groves  of  trees,  and  thus  retard  the  starting  of  the  buds, 
and  shield  them  from  the  morning  sun  after  a  cold  night.  Then,  when 
the  fruit  is  set,  a  second  trouble  is  encountered  in  the  attacks  of  the 
curcuUo,  which  punctures  the  fruit  of  the  apricot  with  a  regularity  simi- 
lat  to  that  with  which  it  addresses  the  plum.  Unless  measures  are 
taken  to  check  the  ravages  of  this  insect  the  crop  will  certainly  be  de- 
stroyed, and  probably  the  most  decidedly  eftectual  method  of  checking 
its  progress  and  propagation  is  that  of  planting  the  trees  in  an  inclosure 
where  poultry  and  hogs  are  allowed  to  run  at  large.  Good  crops  of 
plums  are  secured  under  these  circumstances,  the  animals  destroying 
the  grubs  as  they  occur  in  the  fallen  fruit. 

The  third  and  greatest  drawback  to  apricot  culture  is  the  liability  of 
the  trees  to  loss  of  branches  by  a  blight  somewhat  similar  to  that  which 
destroys  the  pear  tree.  The  earliest  history  of  apricot  culture  makes 
mention  of  tlus  malady;  branches  wiU  suddenly  wither  and  die  with- 
out any  apparent  cause,  and  so  fatal  does  it  become  that  orchards  of 
considerable  extent  have  rapidly  become  extinct  from  this  fatality,  for 
which  no  eftectual  remedy  hiis  yet  been  discovered. 

NATIVE  GRAPES. 

It  is  ypry  generally  conceded  that  the  culture  of  native  grapes  is  not 
so  promising  a  remunerative  industry  as  could  be  desired.  Kew  varie- 
ties, some  of  them  possessing  merit,  are  still  being  announced,  but  tliere 
is  no  improvement  in  their  adaptability  to  general  culture  in  ordinaiy 
localities.  It  was  formerly  the  custom  to  compare  the  grape  zone,  as  it 
was  called,  to  that  of  Indian  com ;  which  was  intended  to  convey  the 
idea  that  where  this  crop  would  mature,  the  native  grape  would  also 
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reach  maturity.  So  far  as  heat  and  cold  are  involved  in  temperatures, 
this  criterion  is  probably  nearly  correct,  the  amount  of  heat  necessarj 
to  insure  a  crop  of  corn  being  also  sufficient  to  mature  most  of  the  varie- 
ties of  cultivated  grapes  which  have  been  derived  from  our  native  north- 
ern species,  but  the  numerous  failures  in  profitable  grape  culture  prove 
that  other  factors  besides  those  of  heat  and  cold  have  an  important  in- 
fluence upon  the  health  of  a  vineyard. 

To  those  who  are  conversant  with  the  histoiy  of  the  progress  of  grape 
culture  in  the  United  States  for  the  past  thu-ty  years,  and  have  acquainted 
themselves  with  the  causes  of  varying  failures  and  successes,  it  must 
seem  difficult  to  account  for  the  fact  that  grape  growers  in  general  have 
been  slow,  and  apparently  unwilling,  to  recognize  the  true  reason  for 
most  of  the  failures  which  occur.  In  some  of  the  earliest  reports  of  the 
Department  of  Agriculture  the  statement  was  dwelt  upon  that  the 
greatest  obstacle  to  complete  success  in  grape  culture  could  be  referred 
to  the  deterioration  of  the  plants  consequent  ui^on  the  injury  they  sus- 
tained from  mildew  on  the  leaves.  This  explanation  of  failure  was  not 
generally  considered  as  conclusive.  Both  grape  growers  and  autiiors 
of  treatises  on  grape  culture,  especially  the  latter,  usually  referred  fail- 
ures to  some  other  cause  or  causes,  which  were  expressed  by  tJie  phrase 
"improper  treatment,"  and  this  was  considered  a  sufficient  answer  to 
all  inquiries  regarding  failures. 

This  profound  explanation  was  generally  accompanied  by  the  fturther 
advice  that  by  giving  vineyards  "  proper  treatment "  they  would  be  ex- 
empt from  failure  or  loss.  When  called  upon  to  define  "  improper''  and 
"  proper''  treatment,  the  answers  would  be  often  contradictory,  and  more 
frequently  unsatisfactory.  This  want  of  recognition  of  the  true  source 
of  trouble  has  been  greatly  against  progressive  grape  culture.  Varie- 
ties of  grapes  much  lauded  for  their  superior  qualities  have  been  procured 
at  great  expense  and  extensively  planted,  the  result  only  adding  another 
disappointment  to  the  planter.  The  main  cause  of  failure  has  been  fre- 
quently pointed  out,  and  from  time  to  time  the  department  has  published 
lists  of  those  varieties  best  adapted  to  general  culture,  as  also  those 
which  require  special  localities,  and  fiuther  experience  has  borne  con- 
clusive evidence  of  the  value  and  accuracy  of  these  reports.  It  was  dis- 
tinctly shown,  and  it  is  now  clearly  admitted,  that  the  distinguishing 
feature  of  a  good  grape  climate  is  that  where  there  is  an  entire  absence 
of  mildew  on  the  foliage  or  on  the  fruit  of  the  vines.  While  making  this 
statement  somewhat  prominent  it  is  not  forgotten  that  heavy  losses  are 
occasioned  by  rot  in  the  berry.  This  disease  is  not,  however,  confined  to 
varieties  subject  to  leaf  mildew,  but  it  is  equally  prevalent  in  those  which 
are  rarely  attacked  by  it.  The  causes  of  mildew  are  solely  atmospheric, 
while  those  favoring  rot  are  more  intimately  connected  with  the  chemical 
and  physical  condition  of  the  soil  and  the  growth  by  the  roots.  We  need 
no  stronger  proof  of  the  influence  that  the  presence  or  absence  of  mildew 
on  the  leaves  of  our  native  grapes  has  upon  the  determination  of  their 
value,  than  to  turn  to  the  list  of  the  varieties  which  are  most  extensively 
cultivated,  when  it  will  be  found  that  they  are  valued  more  because  of 
their  freedom  from  disease  than  from  the  qualities  of  their  fruit. 

Again,  it  is  clearly  ascertained  that  the  most  fatal  species  of  mildew 
is  caused  by  dampness,  so  that  the  further  statement  may  be  made  that 
where  we  find  a  locality  in  which  grapes  are  specially  remunerative,  we 
will  find  that  its  climate  is  characterized  by  the  absence  of  heavy  dews. 
It  is  only  in  these  latter  localities  and  under  their  special  conditions  that 
the  best  varieties  afibrd  a  profitable  return.  Where  heavy  dews  prevail 
during  the  summer  months  it  has  been  found  unsatis£a*ctory  to  oidtivate 
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such  varieties  as  the  lona,  Walter,  Eamelaii,  Diana,  Croton,  Delaware, 
Catav,'ba,  and  others  of  first  excellence.  Partial  success  may  sometimefl 
be  D,i  taiDcd,  owing  to  local  conditions  of  protection  and  5?helter;  and,  as 
has  long  ago  been  thoronghl^  demonstrated  and  reported,  all  these  vari- 
eticH  can  be  grown  to  ]>eifection  when  they  arc  protected  from  heavy 
dews,  either  by  anificial  or  natural  expedients,  sach  as  those  of  cov- 
ering the  trellis  upon  which  they  are  tied  by  a  canopy  of  boards,  can- 
vaw,  or  glass,  or  by  allowing  tl:c  vines  to  grow  ui>  in  tj'oes  whose  foliage 
will  protect  that  of  the  vine. 

But  little  farther  progress  can  be  atta.ined  in  the  cnitnie  of  the  grape, 
either  for  table  use  or  for  the  manufacture  of  wine,  until  a  distinction!  is 
practically  recognized  between  the  species  and  their  varieties  w^iich  are 
severally  best  suited  for  these  respective  purposes.  In  Europe,  where 
all  the  cultivated  grapes  are  said  to  have  been  produced  flrom  one  si)ecies, 
the  varirties  are  numerous,  but  they  are  divided  imo  distinct  classes, 
based  upon  their  values  as  regards  suitableness  for  wine,  for  table  use, 
or  for  drying  into  raisdns. 

In  the  United  States  we  have  several  distinct  native  species,  from  one 
t  or  ether  of  which  have  been  originated  all  tlie  variettes  now  in  cultiva- 
tion. The  only  classification  of  these  which  hjKs  been  presented  looking 
to  the  arrangement  of  varieties  under  the  species  from  which  they  have 
been  produced,  will  be  found  at  i)age  81  of  the  lleport  of  the  Department 
of  Agriculture  for  the  year  1860.  An  attempt  was  there  made  to  draw 
attention  to  the  most  valuable  peculiarities  of  the  diflPerent  species,  pecu- 
liarities which  are  more  or  less  inherited  by  the  vaiieties  which  have 
originated  from  them,  as  also  the  climates  to  wliich  they  seemed  best 
adapted.  Since  then  some  attention  has  been  given  to  the  significance 
and  imi)ortane<5  of  the  points  embraced  in  that  ciassification,  but  the 
subject  is  still  unrecognized  by  the  majority  of  those  engaged  in  grape 
culture. 

The  idea  that  our  native  grapes  would  be  more  rapidly  improved  by 
securing  hybrid  kinds  between  them  and  the  foreign  species  has  long 
been  entertained  j  and,  although  it  has  constantly  been  argued  by  some 
that  no  good  result  could  thus  be  obtained,  yet  of  late  years  much  at- 
tention has  been  directed  to  this  mode  of  improvement,  and,  as  was  to 
be  expected,  vaiieties  of  very  superior  merits  have  been  produced,  many 
of  them  equal  to  the  best  of  the  foreign  varieties,  in  flavor  as  well  as  in 
appearance,  but  no  variety  so  produced  has  yet  proved  able  to  maintain 
itself  as  worthy  of  gere-'al  cultivation;  in  fact,  they  are  altogether  un- 
reliable except  under  conditioiLS  where  even  tlie  foreign  grape  can  be 
raised  with  a  good  degree  of  success.  This  is  mucli  to  bo  rcgrettM,  but 
it  is  nevertheless  tlie  tnith  that  nothing  of  value  and  reliability  has  by 
this  means  been  added  to  our  list  of  hardy  grapes,  and  all  experience, 
so  far,  in  this  direction  only  tends  to  prove  the  wisdom  of  the  advice 
given  many  years  ago  that  the  line  of  improvement  should  be  confined 
to  hybridizing  our  native  species  with  each  other,  and  by  selection  ulti- 
mately procure  varieties  of  reputed  merit  both  for  table  use  and  for  the 
ilianufacture  of  wines.  Eut  this  improvement  cannot  be  systematically 
pursued  unless  accompanied  by  a  very  distinct  and  clear  understanding 
of  the  resi)ective  merits  of  American  species. 

Until  quite  recently,  varieties  of  the  fox  grape,  Viiis  lahruscCj  have 
mostly  been  produced,  and  these  have  been  recommended  atid  cultivated 
both  for  whie  and  table  use,  and  but  little  attention  ha,s  been  given  to 
the  improvement  of  other  species,  notwithstanding  that  the  summer 
grape,  Viiui  cestivalis.  and  its  varieties  have  vastly  superior  merit*  aa 
wine  grapes.    Ko  beMer  evidence  of  this  fa^  need  be  desired  than  the 
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estimate  fciv^^^n  to  these  wines  in  foreign  countries.  Most  of  the  Amer- 
ican wines  which  have  been  si)ecially  recopnii;ed  at  foreign  expositions 
have  been  the  products  of  this  class  of  grapes.  Bnl  the  ultimate  value 
of  the^e  gnipfs  will  not  be  realized  until  vineyards  of  them  are  estab- 
lished in  localities  where  tlrt^y  can  bo  ripened.  They  require  a  longer 
warm  season  than  sutllcc- a  for  varieties  of  the  lahru^ca  family ;  conse- 
qnontly  they  are  not  successfully  growTi  in  localities  where  the  improved 
iox  gru]>(  r'.  u\\y  jnost  largely  cultivated,  and  for  that  reason  tlie  summer 
grapov^  are  bu*^  little  known ;  and  in  the  localities  where  they  may  be  pTo- 
iluceii  in  peiloction  the  culture  of  wine  grapes  has  not  yet  l>ecome  an 
eRtablishciI  industry. 

Amon.jx  the  best-known  \:i*-!eties  of  this  eminently  wine-prodncing 
species  may  be  i^cntioned  the  Lenoir,  Uerbemont,  Deverc anx,  Alvey, 
Cynthiana,  and  Xorton's  A^irginia  Seedling.  These  varieties  yield  wines 
of  very  hijsfh  excellence  and  ot*  varied  qualities.  But  they  can  only  be 
growii  to  perfection  in  certr.in  elevated  locations  in  the  States  of  North 
Carolina,  Virginia,  a.nd  other  States  having  similar  climates. 

It  therefore  ap]>ears  probable  that  in  the  further  improvement  of  hardy 
grapes  these  ^peculiarities  of  species,  and  the  purposes  for  which  they 
are  bet  adapted,  must  receive  more  attention  than  has  hitherto  been 
given  to  them. 

FOREIGN  GRAPES. 

For  the  past  two  or  thrcH>  vears  the  crop  of  fniit  in  the  grapery  has  been 
more  or  less  injured  by  a  lear-hopi>er  insect,  which  is  usually,  but  I  believe 
erroneously,  called  ''  tliriyis.'^  These  insects  destroy  the  vitality  of  the 
leaves,  causing  them  to  becx)me  crisp  and  shrivele<l  and  to  fall  prema- 
turely. They  incn^asc  rapidly,  fly  oil'  in  clouds  when  the  leaves  are  dis- 
turbed, and  are  difficult  to  sulxlue.  The  usual  remedy  for  the  destruc- 
tion of  this  notable  {)est  is  to  fumigate  the  stnicture  with  tobacco  smoke ; 
but  in  a  large  house  it  is  no  easy  ta«k  to  effectually  dCvStroy  the^se  in- 
sects by  tliis  means,  as  they  drop  down  and  find  shelter  under  path- 
ways, &c.,  and  l)ecome  lively  when  the  smoke  has  dispersed.  Nightly 
fomigations  continued  for  a  week  at  a  time-  only  partially  diminished 
their  numl)ers,  even  when  supplemented  by  daily  syringings  with  water 
in  which  tobacco  had  been  steeped.  Finding  this  remedy  ineffectual, 
without  bestowing  more  time  to  it  than  the  labor  force  of  this  division 
would  warrant,  it  was  resolved  to  try  the  effects  of  sprinkling  the  leaves 
with  water  in  which  quassia  chips  had  been  steeped.  One  pound  of 
these  chips,  tied  loosely  in  a  bag,  was  placed  in  a  barrel  of  water  and 
allowed  to  stand  for  48  liours.  lielbro  using  it  50  -pev  cent,  of  pure  water 
was  a<l(led  to  the  (lecoctir)n,  which  then  tasted  exceedingly  bitter.  The 
vines  were  syringed  daily  with  this  mixture,  and  it  has  l>een  found  a 
much  more  etl'ectual  n^medy  than  the  former  one  of  tobacco,  and  the 
insects  liave  been  kept  lairly  under  subjection,  although  they  have  not 
been  completely  eradicated,  and  they  increasecl  to  some  extent  after  the 
quassia  a))plication  had  to  be  discontinued  so  as  not  to  taste  the  ftniit.  A 
few  appli<jations  of  clean  water  should  l>e  given  to  remove  all  bitterness 
from  the  bunches. 

It  is  veil  known  that  the  main  reason  for  cultivating  the  foreign 
grape  under  glass  in  this  climate  is  on  account  of  mildew.  In  former 
reports  it  iias  been  shown  that  judicious  care  in  ventilation,  combined 
with  a  sutliciency  of  atmospheric  humidity,  will  prevent  the  attacks  of 
fongoid  growths  on  the  foliage  of  the  vines.  Practically,  this  treatment, 
80  as  to  insure  the  entire  prevention  of  mildew,  is  not  always  readily 

Occasionally  it  will  happen  that  the  temperature  of  thM 
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house  has  reached  a  higher  degree  than  is  quite  desirable  before  venti- 
lation can  be  given,  and  when  the  ventilators  are  opened  a  sudden  low- 
ering of  the  temperature  takes  place.  Such  rapid  changes  are  specially 
provocative  of  inildew,  which  will  be  found  to  make  its  appearance  upon 
the  leaves  contiguous  to  the  opening.  When  these  conditions  occur— 
and  they  are  unavoidable  in  ordinary  management — ^the  temperature  can 
be  lowered  several  degrees  by  sprinkling  the  plants  and  floor  of  the 
house  with  water,  after  which  the  ventilation  may  be  given  gradually ; 
the  moisture  in  the  air  will  tend  to  modify  any  injurious  effects  fix)m  the 
ingress  of  the  cooler  external  air.  These  sudden  changes  of  tempera- 
ture are  a  certain  cause  of  mildew  on  young,  tender  leaves.  Their  efifects 
are  frequently  seen  on  the  leaves  of  peach  trees  in  early  summer,  caus- 
ing them  to  blister  and  producing  the  appearance  commonly  called  "  curl  ^ 
in  the  leaves,  and  which  is  frequently,  but  eixoneously,  supposed  to  be 
caused  by  the  aphisy  which  is  sometimes,  but  not  always,  present. 

Eose-growers  know  that  the  utmost  care  in  ventilation  will  not  al- 
ways enable  them  to  prevent  the  young  leaves  of  roses  from  attacks  oi 
mildew.    In  all  such  cases  a  saturated  atmosphere  is  beneficial. 

ROTATION  IN  CROPPINa. 

It  may  be  surmised  that  the  necessity  for  rotation  of  crops  soon  be 
caxhe  apparent  to  the  earlier  cultivators.  They  would  discover  thai 
their  best  efforts  in  appliances  were  unavailable  m  maintaining  a  contin 
uous  profitable  growth  of  the  same  kind  of  plant  on  the  same  soil.  When 
soils  became  unproductive  it  was  supposed  that  the  land  required  rest 
hence  the  practice  of  Mlowing  was  introduced.  Fallowing  was  a  com- 
mon practice  among  the  Eomans.  It  was  their  usual  course  to  allo^ 
the  land  to  rest  after  each  crop — a  crop  and  a  year's  fallow  succeodini 
each  other.  Where  manure  was  applied  two  crops  were  taken,  and  or 
some  lands  several  crops  were  taken  between  the  fallowing  periods 
It  was  a  very  natural  deduction  that  the  land  required  rest  when  ob 
servation  showed  that  after  successive  crops  of  the  same  plant,  it  reftisec 
to  grow,  although  the  land  had  not  apparently  diminished  in  fertility 

^e  agriculture  of  the  ancient  Egyptians  being  confined  to  the  bankf 
and  lowlands  adjacent  to  rivers,  where  from  annual  overflows  a  rich  de 
posit  of  mud  and  sand  was  left  on  the  surface,  which  formed. an  annua 
layer  of  fresh  material,  did  not  include  the  process  of  following  or  rest 
mg  lands,  because  constant  fertility  was  maintained  by  the  annual  top 
Ji^sing  which  was  left  by  the  receding  waters. 

The  practice  of  resting  and  fallowing  soUs,  or  that  of  changing  th< 
3rops  more  or  less  systematically,  has  always  been  found  to  be  advan 
^.geous,  although  the  reasons  for  its  necessity  have  not  been  satisfac 
-•nly  explained. 

"^^rious  theories  have  been  offered  by  physiologists  explanatory  of  th< 
■ixiiuiples  upon  which  the  benefits  of  rotative  cropping  depends.   Moden 

'Amistry  has  shown  that  plants  require  certain  mineral  substances  fo 

-  T  support,  and  that  although  the  same  primary  elements  may  be  founc 

-  -il.  yet  they  are  found  to  be  in  very  different  proportions  in  differen 
....  L  jATn^  showing  a  mere  trace  of  a  substance  which  may  abound  ii 
'ui£cx&  ty^sifi  mineral  matters  being  obtained  from  the  soil,  it  follow 
lie  ..   ,.  e  not  present  m  sufficient  quantities  or  do  not  exist  in  j 

-uiiiox- soluble  state  so  as  to  be  taken  up  by  the  roots,  the  plan 

'-hicL  ^oxi^duds  them  for  its  normal  growth  must  suffer  in  consequene 
/A  such  deficiency:  and  in  r^?ard  to  specific  inorganic  substances,  it  i 

^ini^ATif  '*-.hft.f.  t)iA  x)WTt^    -'•hfoi     -^niTiaia  q  larorA  x)ArceTitaQrA  of  SUdl  WOUl< 
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fEtil  to  succeed  where  another  plant  requiring  only  a  trace  of  the  sub- 
stance would  maintain  a  healthy  growth.  Some  plants  require  much 
potash  or  soda,  some  much  lime,  others  a  large  proportion  of  silica. 
A  rotation  which  would  allow  these  plants  to  follow  each  other  in  suc- 
cession, or  cause  one  crop  which  requires  only  a  small  quantity  of  any 
particular  inorganic  substance  to  succeed  another  which  requires  that 
substance  in  large  amount,  would  consequently  be  beneficial. 

Taking  these  tacts  as  a  basis,  the  theory  is  propounded  that  the  ne- 
cessity for  a  rotation  of  crops  is  caused  by  the  exhaustion  of  certain 
inorganic  subst^mces  which,  if  supplied  in  due  quantities,  would  insure 
the  successful  growth  of  the  same  plant  on  the  same  soil  for  an  indefi- 
nite period.  But  in  the  absence  of  the  knowledge  indispensably  neces- 
sary for  an  accurate  estimate  of  the  exact  quantities  required,  a  system 
of  rotation  is  not  only  advisable  but  it  is  the  only  resource  of  the  culti- 
vator until  science  determines  the  exact  specific  relations  which  exist 
between  the  plant  and  the  soil  from  whence  it  receives  its  food. 

The  deductions  naturally  following  the  above  explanation  regarding 
plant  food  led  to  the  supposition  that  chemical  analysis  would  indicate, 
with  a  great  degree  of  certainty,  the  exact  line  of  practice  to  be  fol- 
lowed in  regard  to  rotation  of  crops,  or  perhaps  obviate  the  necessity 
for  any  change  except  that  of  convenience.  This  was  to  be  effected  by 
analyzing  the  soil  and  the  plant  to  be  grown  in  it,  so  that  the  ingredients 
removed  by  the  latter  could  be  replaieed,  and  thus  the  fertility  of  the 
soil  indefinitely  maintained.  But  at  present  there  are  no  indications 
that  such  accurate  knowledge  is  forthcoming,  neither  the  analyses  of 
sous  nor  the  analyses  of  plants  furnishing  the  data  seemingly  necessary 
for  practical  purposes. 

The  phenomena  attending  the  growth  of  certain  crops  for  a  series  of 
years  on  the  same  soil  apparently  includes  certain  factors  that  are  not 
readily  explained.  For  iastance,  it  is  observed  that  even  in  the  case  of 
such  humble  plants  as  the  petunia  and  the  verbena,  if  they  are  con- 
tinued for  a  few  years  in  the  same  ground  they  will  cease  to  give  satis- 
faction, even  although  the  soil  is  annually  manured  with  ground  bones, 
rotted  stable  manui^e,  or  other  kinds  of  ordinary  manurial  applications. 
In  flower  gardens,  when  it  is  desired  to  grow  these  plants  year  after  year 
in  the  same  spot,  it  is  found  necessary  to  renew  the  soil  yearly  by  re- 
moving 6  or  8  inches  from  the  surface  and  replacing  it  by  fresh  earth 
from  other  sources. 

The  same  results  have  been  found  in  the  culture  of  the  grape.  For 
a  number  of  years  past  it  has  been  customary  for  the  department  to 
propagate  several  thousands  of  plants,  embracing  many  varieties^  of  na- 
tive grapes.  These  are  mostly  grown  fi*om  single  eye  cuttings  m  sand 
beds  under  glass,  and  placed  singly  in  pots  when  rooted.  About  the 
end  of  May  Siey  are  tui-ned  out  of  the  pots,  and  planted  out  in  the  open 
field  rather  closely.  In  rows  which  are  about  three  feet  apart  When 
they  have  finished  growth  for  the  season  they  are  lifted  and  removed 
from  the  field ;  the  ground  receives  a  coating  of  rotted  manure,  which 
is  either  ploughed  in  or  worked  with  a  spade,  leaving  the  surface  rough 
to  be  acted  upon  by  the  frost.  In  the  following  spring  the  surface  is 
again  worked  over  and  the  soil  placed  in  good  order  for  planting.  At 
the  proper  period  young  grai)es  are  again  planted  as  before.  These  are 
removed  at  the  end  of  the  season,  and  the  ground  receives  similar  treat- 
ment to  that  of  the  previous  year.  Notwithstanding  this  treatment,  the 
third  crop  is  veiy  indifiTerent,  and  if  a  fourth  successive  crop  is  planted 
it  will  prove  to  be  an  eutire  failure. 

Experience  shows  that  by  selectmg  a  field  which  has  never  been  oc- 
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cupied  with  grapes,  the  young  pUmts  will  make  an  average  growth 
of  about  four  loot  iu  length  thelirst  yoarj  the  avei^age  growth  of  the 
secoii<l  year  will  reach  about  *wo  feet ;  the  growth  of  the  third  year  will 
be  e.icee<lin;cly  weak,  the  best  plants  roaching  to  about  eightcoH  inches 
ID  length,  uiaiiy  weak  kinds  rot  reaching  the  leiigth  of  one  foot. 

This  result  of  diminishing  yearly  growtiis  has  not  bee  a  sensibly  af- 
fected by  the  a]»plication  of  diilereiit  manures,  and  the  quostion  iiatu- 
raliy  arises  that  if  a  deterioration  of  growth  becomes  so  marked  in  so 
short  a  time,  and  ^vith  such  attention  to  the  soil,  what  may  be  expected 
when  acres  are  closely  planted  with  grapes,  as  in  the  case  of  vineyanls, 
where  tlie  entire  soil  gpeedily  becomes  tilled  with  roots  ?  It  ne^-d  not 
be  a  matter  for  surprise  if  vineyards  become  unproductive  after  proiluc- 
ing  several  satisfactory  crops. 

It  is  well  known  that  nurserymen  who  pride  themselves  in  maintain- 
ing a  high  standard  of  quality  in  their  stock  of  i>ear  or  other  kinds  of 
fruit  trees  are  careful  not  to  attempt  to  grow  two  successive  crops  on 
the  same  land.  Even  alter  employing  all  kinds  and  quantities  of  man- 
ures that  their  skiU  and  experience  may  suggest,  the  quality  of  their 
young  stock  will  depreciate  if  grown  on  the  same  soil  unless  long  periods 
elapse  between  the  rotations.  These  and  facts  of  a  similar  kind  might 
be  assumed  as  an  indication  that  there  may  be  some,  as  yet  unrecog- 
nized,  cause  that  exerts  an  influence  in  plant  nutrition. 

Many  yeai*s  ago  the  hypothesis  was  advanced  that  plants  secrete  or 
form  certain  matters  during  their  growth  which  they  exude  l)y  their 
roots,  end  the  accumidation  of  the^  ingredients  in  the  soil  exercises  an 
injurious  influence  upon  future  crops  of  the  same  plants,  but  docs  not 
prevent  the  growth  of  plants  of  a  dili'erent  kind.  It  was  even  snrmisexl 
that  the  exudations  of  one  si>ecies  furnished  nutritious  matters  for  a  dif- 
ferent si)ecies^  and  for  this  reason  a  rotation  of  crops  becomes  advan- 
tageous and  iumishes  an  explanation  for  the  beneflts  consequent  upon 
the  practice. 

The  experiments  and  explanations  brought  forward  in  behalf  of  this 
hypothesis  have  not  been  considered  sufficiently  conclusive  to  establidi 
a  theory  ui)on  which  to  base  any  definite  action,  and  hjis  not  of  late 
years  been  entertained  as  a  factor  worthy  of  consideration  in  the  study 
of  plant  life  or  as  ivertaining  to  plant  culture.  And  yet  every  practical 
cultivator  must  have  observed  phenomena  in  the  course  of  liis  practice 
which  appears  to  be  more  readily  explained  upon  the  supposition  of  the 
formation  of  some  injurious  matters  than  from  the  exclusive  action  of 
exhaustion :  and  this  may  occur  without  conceding  that  there  is  neces- 
'flrily  any  function  of  an  excretory  character  in  the  roots  of  plants. 

[f  we  attempt  to  remove  a  silver-maple  tree  of  three  or  four  years' 

i<rowth  from  the  seed  we  will  find  that  the  soil  closely  surrounding  the 

^^em,  and  circling  for  several  feet  beyond  it  is  tilled  with  small  fibrous 

oots,  mostly  dead ;  active  spongioles  will  be  found  mainly  at  the  ex- 

remities  of  the  larger  or  main  roots.    But  if  we  take  a  tree  of  the  same 

'j^cics  which  has  attained  the  age  of  ten  years  and  dig  similarly  around 

fp  ^*em,  we  will  not  find  so  many  fibrous  roots  as  in  the  case  of  the 

ouii^ev  tree,  but  inste^id  we  will  find  a  few  large  roots  which  are  desti- 

"te  of  fibers  except  at  their  extremities.    It  seems  evident  tliat  there  is 

-•<  annual  decay  of  t>'»'*'*  fiUx-  ,n<^  roots,  and  it  is  a  question  whether  the 

•  omposition  ^f^  thir    •—     -    -'^^'^  imy  pot  be  obnoxious  to  the  plants 
-iiiCh  product''   ^  '"      -      •■ *    •••''   ^^^  ^^'^  injuiious  to  plants  of  a 

•     -i  Aom    e.ai  1        ••.vvao.  uJxk     epuinting  of  trees  aronsa- 

wiv      -r^  AvniiAii    T     -  />,.,-'    *    -hA  sTv^i^l  ne^ftflftity  of  protecting  the 
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small  librons  ix)ot8  because  of  thoir  great  iiiiportanc<5  to  tlio  future  growth 
of  tbe  plant.  1x1  reality  these  roots  are  of  no  valu(5  ai'tcr  they  are  sepa- 
rated ironi  the  soil,  ^^  they  iinmeiliat^ly  decay  on  removal.  The  larger 
roots,  if  healthy  and  their  outer  bailc  uninjui'ed,  arc*,  only  tolx*  dei)ended 
uiK)n  for  the  eniisslon  of  an  abundance  of  iresh  anfl  vJ<?orous  spongioles. 
•  It  will  bo  admitto<l  that  examples  can  be  found  where  the  same  crop 
has  fiuecceded  raeasimiblv  well  on  the  same  soil  for  a  series  of  years, 
but  close  cbser^'aJon  and  accurate  com]/arisons  will  sliow  that  such  in- 
stances are  rare  indeed;  but  even  these  suc(*esses  have  not  enabled  us 
to  remedy  the  failures,  ami  it  seems  probable  dint  the  causes  have  not 
yet  been  fully  explained. 

SOWING  SEEDS  AND  RAISING   YOUNG   PLANTS  OF  FOREST  TR7.ES. 

Seeds  should  be  sown  as  soon  as  practicable  after  they  are  ripe.  They 
will  vegetate  sooner  if  sown  immediately  after  being  gathered  from  the 
plant  than  they  will  at  any  other  time.  Exposure  to  the  air  hardens 
their  outside  coverings,  ^\  hich  tends  to  prevent  germination ;  so  that  the 
time  r'^quired  for  a  seed  to  germinate  after  being  sown  depends  greatly 
iq>cn  the  amount  of  drv  ing  and  exposure  to  the  air  to  which  it  haa  been 
subjected  since  gathered  fi-om  the  plant.  But  it  is  not  always  practica- 
ble or  convenient  to  sow  seeds  immediately  after  they  are  gathered. 
Some  rii>en  so  late  in  the  season  that  they  cannot  be  so^vn  immediately 
on  accoamt  of  frost;  therefore  the  alternative  is  to  preserve  them  in  the 
best  manner  to  ret  aiu  their  vitali  ty  and  fa-cilitate  speedy  germination  when 
sown.  Among  thos^^  which  do  best  when  sown  in  the  fall  are  the  seeds  of 
the  Peach,  ^'herry,  Cliestnut,  Ilazlenut,  Walnut,  Hickory,  Oak,  Ilorso- 
chestnut,  Juda«  Tree,  IIackl>erry,  Yellow  Locust,  Osage  Omnge,  and  the 
Magnolia.  These  mostly  form  very  hard  sheUs  when  exposed  to  the  air 
for  a  length  of  time,  and  are  afterwards  very  slow  to  vegetate.  If  they 
have  to  be  kept  o\er  winter  for  spiing  sowing,  they  should  ke  kept  from 
the  air  by  mixiiig  them  with  dry  sand,  and  kept  in  a  cool,  ventilated 
shed  or  cellar.  If  kept  damp  and  warm  they  willeitlier  vegetate  pre- 
maturely or  decay.  Acorns  are  specially  liable  to  lose  their  vegetative 
power  by  cx})Osuro  to  dry  air.  They  can  be  best  preserved  by  spread- 
ing them  on  the  surface  of  the  ground  in  *he  open  air  and  covering  them 
with  one  or  two  inches  of  light  soil  or  sand,  but  no  water  should  bo 
allowed  to  lodge  around  them;  otherwise  decay  is  certain. 

Thei^c  are  some  seeds  that  v^mv  early  in  summer  and  will  not  keep 
well,  consequently  have  to  be  sown  immediately  when  gathered,  so  that 
the  young  plants  may  attain  some  size  and  strength  before  vfinter.  Of 
thesV  the  Silver  IMapIe,  Ebr,  and  Poplar  may  be  mentioned.  Silver 
Mai>le  s'jed  is  usujilly  ripe  in  Mfiy,  and  if  then  sown  young  plants  from 
two  to  four  fec^t  in  height  will  be  produced  before  winter. 

Small  seeds,  and  those  which  are  light  and  chaffy,  such  as  seeds  of  the 
Alder,  Birch,  Sycamore,  Catalpa,  Paulownia,  Mulberry,  and  Tulip  Tree, 
as  a!s()  some  of  the  later-ripening  winged  seeds,  as  the  Sugar  3Taple, 
NeguTido.  and  the  species  of  Ash,  should  be  g.'ihered  when  ripe,  and 
fi])rea<.i  thinly  in  an  airy,  shady  situation  to  partially  drj',  then  stored  in 
coarse  bags  in-  a  cool  place  until  wanted  for  sowing  in  spring.  Larch, 
Pine,  and  seeds  of  coniferous  plants  generally,  should  be  kei>t  in  a  simi- 
lar manner  during  winter.  Seeds  of  the  Tulip  Tree  should  l)e  sown  verj- 
thickly;  tliey  are  mostly  very  imperfect. 

To  succeed  in  raising  healthy  plants  it  is  essentially  necessary  that 
the  seed  should  l>e  sown  in  deeply  worked,  light,  loamy  soil.  It  should 
not  only  be  deeply  pulverized,  but  also  as  rich  and  fertile  as  it  can  be 
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made.  No  half-way  measures  should  be  tolerated  in  a  thoroughly  good 
preparation  of  the  soU ;  as  a  general  rule  there  is  altogether  too  little 
account  made  of  this  greatest  source  of  success,  and  numerous  fiedlures 
at  raising  plants  from  seeds  are  clearly  traced  to  the  use  of  poor,  thiu 
soils,  while  the  want  of  success  is  attributed  to  the  poor  quality  of  the 
seeds,  or  reflections  are  cast  upon  the  reliability  and  good  feith  of  those 
who  lumished  them.  The  most  convenient  method  for  after  culture  is 
to  sow  in  drills.  The  distance  between  the  drills  will  be  guided  by  cir- 
cumstances. If  hand  culture  only  is  to  be  employed,  18  inches  apart 
will  be  a  good  distance  for  most  tree  seeds,  although  some  of  the  finer 
or  smaller  kinds,  and  such  as  require  several  years'  growth  before  the 
plants  become  large  enough  for  removal,  may  be  placed  closer.  All  the 
pine  family  belong  to  this  class.  The  depth  of  covering  will  also  be  reg- 
ulated by  the  size  of  the  seed,  and  to  some  extent  by  the  kind  of  soil 
and  the  situation.  On  sandy  soils  the  covering  may  be  deeper  than  when 
the  soil  is  liable  to  form  a  crust  on  the  surface  after  rains.  This  charac- 
ter of  son  is  not  well  fitted  for  raising  young  plants  in  dry  climates 
unless  rains  can  be  prevented  from  beating  on  the  surface  immediately 
above  the  seeds.  Acorns  and  the  larger  kinds  of  nuts  should  be  cov- 
ered with  about  two  inches  of  soil,  and  if  this  covering  is  comx>osed  of 
light  mold  and  sand,  somewhat  firmly  pressed  over  the  se^is,  moisture  will 
be  secured  more  uniformly,  and  titie  young  shoots  will  meet  with  no 
imx)ediment  in  their  growth ;  a  slight  covering  of  short  straw  or  chaff 
may  be  used  to  great  advantage  if  careftdly  removed  after  vegetation 
has  started.  Chaff  is  an  admirable  covering  for  seeds,  and  only  tiie  most 
slender  growths  will  require  its  removal. 

Light  and  small  seeds,  such  as  those  of  the  Birch,  Gatalpsu  Paulownia, 
and  Mulberry,  should  be  sown  on  the  surface  of  the  soil,  which  is  after- 
wards raked  evenly  and  smoothly  without  .disturbing  the  regularity,  of 
the  seeds,  and  this  will  afford  sufficient  covering.  By  passing  a  light 
wooden  roller  over  the  surface  a  finer  pulverization  wiU  be  given,  and 
the  pressure  will  tend  to  preserve  the  moisture  of  the  soil  from  rapid 
evaporation.  A  finely  pulverized,  firm  surface  acts  as  a  substitute  for 
mulching. 

The  ordinary  care  given  to  crops,  such  as  weeding,  hoeing,  or  merely 
loosening  the  surface,  will  be  necessary  when  the  young  plants  appear 
above  the  soil,  so  as  to  encourage  their  growth.  There  are  various  ^nds 
of  hand-cultivators  now  in  use  which  answer  an  admirable  purpose  in 
removing  weeds  fi*om  young  plants  that  are  in  drills,  especiaUy  on  light 
soils,  and  even  on  tenacious  soils  they  can  be  used  to  advan&ge  when 
the  soil  is  softened  from  previous  rains ;  but  judgment  is  required  in 
selecting  the  best  time  to  work  on  these  soils ;  if  tramped  upon  when 
wet  they  become  caked  and  lumpy;  on  the  other  hand,  when  stirred  at 
the  proper  time  they  can  be  finely  pulverized. 

Very  small  seeds  may  be  sown  in  boxes  and  covered  with  glass,  or 
otherwise  protected  against  rapid  evaporation.  Such  coverings  maybe 
removed  when  the  young  plants  have  sufficient  roots  to  supply  moisture 
to  the  leaves. 

TRANSPLANTma. 

Small  trees  are  more  successfully  transplanted  than  large  ones.  The 
size  rather  than  tiie  age  of  the  plant  will  govern  the  time  of  remoral  from 
the  seed  rows  or  beds.  Silver  Maples  will  be  large  enough  for  transplant- 
ing after  one  year's  growth  in  ordinary  good  soil,  but  most  trees  wSl  re- 
quire fiix^m  two  to  thi^  years  in  the  nursery  before  becoming  large  enough 
for  removal  to  their  final  positions,  and  some  slow-growing  kinds  may  re- 
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quire  a  tibrst  removal  to  nursery  rows,  where  a  ftirther  growth  of  two  or 
three  years  may  be  allowed.  All  this  will  depend  somewhat  upon  the 
pnrposes  for  which  they  are  to  be  employed.  Trees  for  avenue  or  roadside 
planting  reqpire  both  age  and  size  before  being  placed  in  their  perma- 
nent positions :  but  in  all  such  cases  the  trees  should  be  transplanted 
from  the  seed-ground  into  nursery  rows,  where  they  remain  until  re- 
quii^ed. 

K  it  is  intended  to  plant  thickets  or  belts  of  trees  for  the  purpose  of 
sheltering  and  protecting  exposed  fields  or  building  sites,  the  plants  may 
be  removed  at  once  Irom  the  seed-rows  to  their  permanent  locations, 
without  going  through  the  preliminary  treatment  of  prescribed  nursery 
culture,  as  their  management  in  plantations  or  beltings  of  limited  widti^ 
should  be  of  the  same  general  character. 

The  best  practical  method  of  rapidly  and  eflfectually  securing  a  satis- 
fifcctory  artificial  plantation  of  trees,  is  to  prepare  the  soil  by  applying 
manures,  ploughing,  harrowing,  and  attending  to  other  manipulations, 
as  if  for  a  crop  of  wheat  or  potatoes.  Trees  will  not  grow  wdl  on  poor 
soils ;  in  this  respect  they  repay  labor  and  expense  in  a  similar  manner 
to  other  cultivated  crops.  The  plants  should  be  set  out  in  rows,  which 
may  be  about  3  feet  apart  in  each  direction,  which  will  admit  of  cultiva- 
tion the  same  as  for  a  com  crop,  and  which  wiQ  be  found  to  be  quite  as 
essential  in  the  growth  of  trees  as  it  is  in  the  raising  of  cotton  or  com. 
Unless  the  plants  are  over  3  feet  in  height  when  removed,  but  little  of 
pruning  will  be  required  at  transplanting ;  but  as  it  will  be  found  im- 
practicable to  secure  all  the  roots  it  becomes  a  safe  process  to  cut  back 
the  tops  of  the  plants  to  some  extent.  It  is  not  possible  to  do  more  than 
ofter  general  directions  in  this  matter,  as  the  specific  requirements  vary 
almost  with  each  individual  plant.  But  after  the  first  season  all  weak- 
looking,  crooked,  or  otherwise  unsatisfactory  plants  should  be  cut  down 
to  within  a  few  inches  of  the  ground,  and  if  more  than  one  shoot  starts 
from  these  stumps,  remove  all  but  the  best  for  the  future  tree.  Such 
trees  as  the  Cata.li)a  and  the  Osage  Orange,  which  yield  valuable  timber, 
but  are  naturally  of  low,  branching,  and  crooked  growth,  can  be  drawn 
up,  as  it  were,  into  clean,  taU  stems  by  cutting  them  down  dose  to  the 
ground  after  they  have  recovered  from  the  check  of  transplanting. 

Fine  timber  can  be  produceil  with  as  much  systematic  certamty  as 
fine  com.  Thick  planting  and  due  regard  to  judicious  thinning  as  the 
trees  increase  in  size,  together  with  pruning  such  branches  as  seem  to 
interfere  with  the  symmetrical  growth  of  the  tree,  are  some  of  the  essen- 
tials in  forest  management,  a  subject  which  has  not  a«  yet  received  much 
attention  in  the  United  States. 

ORANGES,  LEMONS,  ETC. 

Several  years  ago  the  department  imported  from  Europe  a  collection 
of  the  Citrus  family,  embracing  many  varieties  of  the  Orange,  Lemon, 
Lime,  &c.  The  plants  were  in  very  bad  condition  when  taken  out  of  the 
packages,  owing  to  detention  on  the  voyage  and  other  causes ;  most  of 
them  were  denuded  of  foliage  and  very  scant  of  roots.  They  were  at 
once  planted  in  pots  aiul  placed  under  suitable  conditions  for  growth. 
It  soon  became  evident  that  they  were  badly  infested  with  a  scale  in- 
sect which  greatly  retarded  their  growth  and  prevented  their  propaga- 
tion and  distribution.  After  the  failm-e  of  many  attempts  to  utterly 
eradicate  this  insect,  the  collection  may  now  be  said  to  be  entirely  rid 
of  it.  This  has  been  eft'ected  by  the  persistent  use  of  a  small  portion  ol 
coal  oil  applied  in  water.    About  one  gUl  of  astral  oil  in  five  gallons  of  wa- 
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ter  applied  to  the  plants  through  a  syringe  on  alternate  days  for  several 
months  luis  destroyed  the  insects  without  injury  to  the  plants ;  weaker 
solutions  seemed  ineflective,  and  when  the  oil  was  increased  to  an  a]>- 
preciable  degree,  the  young  leaves  and  tender  shoots  of  the  oiimges 
were  injured. 

Recently  a  structure  has  been  erected  purposely  for  tMs  collection  of 
Citrus.  The  plants  are  growing  in  a  bed  of  soil,  and  a  house  is  so  ar- 
ranged tLat  the  roof  can  be  removed  dining  summer,  so  that  the  plants 
have  the  benefit  of  open-air  culture  during  the  warm  months,  and 
the  roof  being  replaced  upon  the  approach  of  freezing  weather,  they 
are  thus  plac<Kl  under  the  best  conditions  for  healthy  growth. 

Among  the  most  desirable  varieties  of  oranges  that  have  fruited,  and 
have  been  to  some  extent  disseminated,  are  the  true  St.  Michaels,  which 
is  said  to  form  the  bulk  of  the  exportation  fiwm  the  Azores ;  the  Navel 
or  Bahia  orange,  which,  with  the  former,  was  sent  to  Oalifomia  some 
years  ago  from  tiie  department,  and  which  has  proved  there  to  be  one 
of  the  best  varieties  yet  introduced  on  the  Pacific  coast,  having  at  a  re- 
cent exhibition  received  the  highest  encomiums  for  size  and  quality. 
3^6  Maltese  oval  and  the  Tangerine,  supposed  to  be  the  same  as 
the  Mandarin,  are  also  esteemed  varieties.  There  is  evidently  much 
confusion  in  the  nomenclature  of  the  Citrus  family.  Even  in  the  col- 
lection of  the  de]>artment,  although  great  care  was  exerdsed  in  re-- 
gaxd  to  names,  yet  it  is  evident  that  the  same  variety  is  represented 
under  different  names,  and  the  same  name  is  found  attached  to  varie- 
ties which  are  evidently  distinct.  As  orange  culture  becomes  extended 
in  this  countr;^',  the  distinctive  merits  of  varieties  will  be  ascertained 
and  noted,  so  that  in  time  the  nomenclature  of  the  Citrus  family  will  be- 
come quite  as  accuiate  as  that  of  x)ears  and  apples. 

The  Citi'us  Japonica,  or  Kum-quat  of  tbe  Chinese,  a  comparatively 
hardy  8i>ecies,  is  thus  alluded  to  by  Mr.  Robert  Fortune  in  one  of  his 
earlier  pa]>ers  on  the  plants  of  Cliina  and  Japan : 

In  the  south  of  China  great  quantiticH  of  this  species  are  grown  in  pots,  and  hence 
it  is  met  as  a  coiuuH>n  plant  in  the  nursery  gardens  at  Fa-tee.  It  is,  however,  evi- 
dently of  a  more  uortheii.  (Tigin,  for  I  met  with  numerous  groves  of  it  on  the  hiland 
of  Chusau,  where  it  grew  in  far  ^cater  i)crfection  tlian  it  docs  about  Canton.  It 
seems  also  to  be  largely  cultivated  in  Jax)an,  where  it  has  been  seen  and  describeid  by 
Japanese  travelers. 

The  Kum-(]nat  groves  of  Chusan  are  formed  on  the  sides  of  the  lower  hills,  in  sitna- 
tions  where  the  tea-plant  tlouri8h(^s.  The  plants  are  arranged  in  rows  about  four  feet 
apart,  and  do  not  at  tain  a  much  larger  size  than  about  six  feet  in  height ;  from  three 
to  six  feet  is  the  size  they  are  usually  seen.  A  small  kind  of  orange  is  also  found  in 
these  groves,  but  large  oranges,  such  as  MandiMns,  are  entirely  unknown  ;  indeed,  the 
Chusan  winters  would  bo  far  too  cold  for  them.  This  shows  that  the  Kum-quat  is  of 
a  much  hardier  nature  than  any  of  the  orange  family  with  which  we  are  acquainted. 

The  fruit  ripens  late  in  autumn,  being  then  about  the  size  of  a  large  oval  gooseberry, 
having  a  sweet  rind  and  a  sharp  acid  pulp.  It  is  largely  used  by  the  Chinese  as  a 
preserve.    Pi*escrved  in  sugar  it  is  excellent. 

In  China  the  Kum-quat  is  propagated  by  grafting  on  a  prickly  wild  species  of  Citrus, 
which  seems  of  a  more  hardy  nature  than  uie  Kum-quat  itself. 

The  Citrus  Japonica  has  been  in  the  collection  of  the  department  for 
many  years.  There  are  two  varieties,  one  having  oval-shaped  fruit-^  the 
other  having  round  fniitj  the  oval-shaped  variety  has  the  largest  fruit. 
Efforts  have  been  made  n-om  time  to  time  to  propagate  the  plant  by 
grafting  on  stocks  raised  from  seed  of  the  common  orange,  but,  although 
Sie  grafts  would  unite,  the  ])lant8  made  no  progress  in  growtli,  the  stoivks 
being  unsuited  to  them.  The  "prickly  wild  si>ecies  of  Citrus,*'  ui)on 
which  the  Chinese  paf fc  the  Kum-quat,  is  known  as  the  Citrus  trifoiiainj 
which  withstands,  it  is  said,  a  zero  frost.    This  stock  may  prove  vala- 
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able  to  orange  growers  in  the  Southern  States,  as  it  is  evident,  from  in- 
voices of  oranges  recently  received  from  Japan,  that  it  is  there  used  a^ 
a  stx)ck  for  ftll  cultivated  varieties. 

ORCHARD  PLANTINa. 

It  is  a  common  observation  that  the  outer  rows  of  trees  in  established 
orchards  are  finer  and  more  productive  than  the  tree«  in  the  interior  of 
the  plantation.  This  superiority  is  all  the  more  conspicuous  if  the  orchard 
is  boi:jdered  by  cultivated  fiields,  and  it  is  fair  to  presimie.that  the  extra 
luxuriance  is  owing  to  the  trees  having  a  greater  extent  of  unoccupied 
soU  for  the  ramification  of  their  roots.  Something  is  also,  undoubtedly, 
due  to  the  greater  space  available  for  the  expansion  and  spread  of  the 
branches ;  but  it  is  in  accordance  witi  all  exi)erience  in  the  cultiv3»tion 
of  plants  that  a  rotation  of  crops  is  alnolutely  essential  toward  securing 
the  best  results  of  the  fertility  of  the  soiL  Keeping  these  facts  in  view, 
it  is  suggested. that  an  improvement  upm  the  present  method  of  plant- 
ing orchaids  would  be  gained  by  plantiag  two  rows  of  trees  from  18  to 
25  or  more  feet  apart,  dei>ending  upon  the  nature  of  the  trees,  and 
alternating  the  plants  in  the  rows.  Tien  allow  a  space,  varying  in 
extent  from  300  feet  to  any  greater  distmce,  before  planting  anoSier 
series  of  rows,  and  so  increase  the  plantaiion  as  fiEir  as  may  be  desired. 
The  intervening  spaces  between  these  double  rows  of  trees  would  be 
available  for  the  cultivation  of  the  ordinary  o:ops  of  the  farm.  The  roots 
of  the  trees  would  not  only  participate  in  the  benefits  of  cultivation,  but 
would  also  have  practically,  unlimited  roon  for  extension  before  meeting 
with  other  roots  of  their  kind.  Immediately  under  the  trees,  and  for  a 
distjuce  on  each  side  of  the  rows,  as  far  is  the  branches  spread,  the 
surface  could  be  kep  t  iu  grass.  If  not  sown  (own  immediately  after  phmt- 
ing,  which  might  not  be  desirable  in  all  cises,  it  should  be  done  after 
the  trees  attain  a  fniit-beaiing  size,  or  fron  five  to  seven  years  after 
setting  out.  The  shelter  which  ^ill  be  allbrled  to  other  crops  by  these 
orchard  belts  will  be  found  valuable  as  a  protection  from  winds  as  well 
as  in  forwarding  early  crops.  This  method  it  particularly  applicable  to 
apple  and  pear  tre<^. 

Kespectfuliy  submitted, 

WILLlai  SAUNDEBS, 
Superintendeyit  ofOardens  and  Orounds. 

Don.  W.  G.  LeDuc, 

Comm imoner  of  Agriculture. 


REPORT  OF  THE  ENTOMOr^GIST. 

Sir  :  I  have  the  honor  to  submit  the  following  rejprt  of  sonie  of  the 
work  of  the  Entomological  Division  since  June,  187^  the  date  when  it 
was  given  into  my  hands. 

The  corrcs]ioiidcnce  of  the  division  has  become  qiie  extensive ;  and 
aside  from  the  numerous  answers  to  communication  regarding  the 
names  and  habits  of  well-kno^vn  injurious  insects  ancVemSlies  for  the 
same,  ijiaiiy  species  have  been  received  and  studied,  \mong  the  more 
interesting  and  impoxtant  of  these  the  following  are  woAiy  of  mention : 
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The  regular  Joint-worm  {Isosoma  Iwrdei,  Harris)  was  sent  in  Jnne  by 
Mr.  S.  O.  Dean,  of  Grantville,  N.  C,  as  seriously  injuring  wheat  in 
that  locality.  The  Asparagus  beetle  {Cico^eris  asparagij  L.^came  about 
the  same  time  from  Suffolk  County,  Kew  York,  where  Mr.  Greo.  D. 
Post,  of  Quogne,  reported  it  as  very  serious.  The  Cottony  maple 
scale  (Pulvinurla  innumerabilisj  Bathvon),  an  insect  that  has  been  ex- 
tremely troublesome  to  maples  and  other  shade  trees  in  the  more  north- 
em  Slates,  has  been  sent  from  as  fer  south  as  Louisville,  Ky,,  by  Mr. 
J.  B.  Nail.  The  Cabbage  maggot  {AntJumyia  brassiccBj  Bouch6)  has 
proved  very  destructive  in  Luzerne  County,  Pennsylvania,  according  to 
B.  W.  Cox,  of  Providence,  who  sent  sx)ecimens.  An  interesting  scale- 
insect,  sent  by  Mr.  Joseph  Cohen,  of  Charleston,  S.  C,  has  prov^  quite 
injurious  to  the  lig,  covering  leares,  branches,  and  fruit.  It  is  a  new 
species  of  MytilaspiSj  closely  allied  to  the  well-known  Muscle-shell  bark- 
iouse  of  the  apple,  and  wiU  doubtless  prove  a  serious  interference  with 
fig  culture.  Thousands  of  apple  trees  have  been  defoUated  in  parts  of 
Pennsylvania  by  a  little  pistol-Ike  case-bearer,  belonging  to  the  genus 
Ooleophoraj  never  before  reportel  as  injurious,  and  new  to  science ;  while 
several  interesting  communications  relative  to  the  same  have  been  re- 
ceived fix)m  Mr.  Wm.  Fairweaiher,  of  the  Densmore  Apple  Farm  in  Mc- 
Kean  County.  Similarly  exteusive  young  apple  orchards  belonging  to 
Mr.  W.  W.  Adams,  of  Waulon,  Iowa,  have  been  ravaged  and  almost 
destroyed  by  another,  new  Lepidopterous  insect,  namely,  a  species  of 
Tortrix.  Still  another  new  apple-leaf  pest,  which  proves  upon  rearing 
to  be  the  Phoxopteris  nubecvUma  of  Clemens,  has  been  received  fix>m  Mr. 
O.  0.  Chapin,  of  BloomfieU,  y.  Y.,  where  it  has  proved  very  injurious. 
Mr.  Gustavus  Pauls,  of  Etreka,  Mo.,  had  his  com  seriously  damdl^ed 
at  the  roots  by  the  larva  of  *  little  beetle  {Diabrotica  longicomis.  Say.) 
that  was  not  before  known  X)  have  any  such  habits.  Twigs  of  tne  tea 
plant  badly  infested  with  t  bark-louse  {Ceroplastes  rusdj  Linn.)  have 
been  received  from  Mr.  L  H.  Tallman,  of  Mandarin,  Duval  County, 
Florida.  A  borer  affecting  the  roots  of  raspberries  and  blackberries 
(Torchilium  rubij  Biley)  wjs  reported  as  doing  much  damage  in  Stanley 
County,  North  Carolina,  )y  Mr.  F.  G.  Kron,  of  Albemarle.  A  sugar- 
cane borer  {Diatrcea  sacclari,  Gould),  first  mentioned  as  injurious  in  the 
island  of  Mauritius  in  tb  year  1836,  but  not  before  recorded  as  occur- 
ring in  this  country,  thoigh  figured  on  one  of  Professor  Glover's  unpub- 
lished plates,  was  receved  from  Mr.  Wm.  Pugh,  of  Assumption,  La. 
V  One  of  the  commonest  lower-beetles  (Euryomia  inda)  has  been  received 
m\fhi  several  corresponients  as  attacking  green  com — a  habit  which  the 
species  was  not  before  known  to  possess,  and  which  has,  beyond  much 
doubt,  been  recently  acquired.  A  well-known  Cottonwood  borer  (Sor 
perda  calcaratUy  Say.  that  is  proving  very  destructive  in  Kansas,  Ne- 
braska, and  other  Vestern  States,  has  been  received  from  Mr.  J.  Sav- 
age, of  Lawrence,  Kins.,  and  others;  while  from  the  Pacific  Slope  have 
come  serious  comi)ljLnts  of  a  new  insect  that  is  killing  many  of  the  or- 
chard and  omamenal  trees  of  that  section  of  the  country.  Specimens 
received  from  !Mr.  A.  W.  Saxe,  of  Santa  Clara,  Cal.,  show  it  to  be  a 
species  of  DortJiefaj  an  abnormal  bark-louse  (family  Coccidw).  It  is 
an  Australian  inect  (apparently  D,  characias^  Westw.),  and  has  of  late 
years  been  introdced  on  Australian  plants  into  South  Africa,  where,  as 
I  learn  from  oncof  my  correspondents,  Mr.  Boland  Trimen,  curator  of 
the  South  Africa  Museum,  it  has  multiplied  at  a  terrible  rate  and  be- 
come such  a  scorge  as  to  attract  the  attention  of  the  government.  It 
has  evidently  ben  introduced  (probably  on  the  Blue  Gum  or  JEucalyptua) 
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to  California  either  direct  i'rom  Australia  or  from  South  Afiica,  and  will 
doubtless  beex)me  quite  a  scourge ;  bexiause  most  inti'oduced  insects  are 
brought  over  without  the  natiual  enemies  which  keep  them  in  check  in 
their  native  country,  and,  consequently,  multiply  at  a  prodigious  rate. 
It  will  be  naturally  partial  to  Australian  trees,  and  shows  a  preference 
for  Acacia^  Eucalyptus,  Orange,  Hose,  Privet,  a^d  Spiraea. 

Much  ot  the  more  valuable  work  in  the  Entomological  Division  must 
necessarily  be  done  in  the  field,  and  I  have  twice  been  to  Long  Island 
with  a  view  of  studying  a  new  enemy  of  junipers,  a  large  number  of 
valuable  trees  of  this  kind,  belonging  to  Mr.  P.  U.  Poster,  of  Babylon, 
having  seriously  suffered  and  many  of  them  died  from  its  ravages. 
This  insect  proves  to  be  a  web- worm  (Dapsilla  rutilanaj  Hb.,)  new  to 
this  country  and  evidently  introduced  from  Europe,  where  it  had  long 
been  known  to  attack  junipers,  but  without  doing  serious  harm.  I  have 
also  twice  visited  Yates  County,  New  York,  where  there  has  been  a  sin- 
gular local  irruption  of  the  common  Walking-stick  (DiaplieromerafemO' 
rataj  Say.),  the  insect  having  of  late  years  abounded  to  such  an  extent  as 
to  defohate  and  in  many  places  to  kill  outright  the  timber  trees,  especially 
the  red  oak.  I^Ir.  P.  C.  Snow,  of  Esperange  Parm,  BranchjJort,  N.  Y., 
has  particularly  suffered  from  this  insect.  The  clover  crop  at  this  place 
and  in  several  counties  of  Western  jSTew  York  has  also  been  seriously 
affected  by  two  other  insects  new  to  this  country,  namely,  a  midge  (Cedi' 
domyia)  that  is  undescribed,  and  a  little  beetle  {Eylesinus  trifoUij  MU.) 
that  works  in  the  root,  so  thoroughly  killing  whole  fields  that  the  root- 
less plants  would  gather  before  the  mower  and  prevent  harvesting. 
This  also  has  been  long  known  to  work  in  clover  in  Europe,  and  must  he 
C5onsidered  a  tolerably  recent  importation. 

While  a  good  deal  has  in  this  way  been  added  to  our  knowledge  of  a 
number  of  insects  that  may  be  considered  of  secondary  importance  only, 
from  the  fact  that  they  are  local  rather  than  national  in  character;  ana 
while  some  of  them  are  treated  of  in  the  following  pages,  I  have  occu- 
pied myself  more  particularly  with  four  classes  of  insects  that  seriously 
affect  American  productive  industries  for  good  or  for  evil.  These  are : 
1st.  Insects  affecting  the  cotton  plant.  2d.  Silkworms.  3d.  Insects  af- 
fecting the  orange  and  which  so  seriously  threaten  orange  culture  in 
Florida.    4th.  Insects  affecting  the  cranberry. 

The  more  technical  and  descriptive  matter,  which  it  has  been  deemed 
necessary  to  incorporate,  in  order  to  give  scientific  accuracy,  will  be 
printed  in  smaller  type  in  order  that  it  may  be  readily  skipped  by  the 
practical  man  who  cares  not  for  scientific  details.  The  measurements 
when  very  small  are  given  in  millimeters,  as  the  metric  system  is  des- 
tined sooner  or  later  to  be  generally  adopted.  One  millimeter  (1  mm.) 
equals  about  one  twenty-fifth  of  an  inch  (more  accurately  .03937).  The 
figures  have  been  made  by  myself,  with  the  assistance  of  Mr.  G.  Marx, 
and  are  usually  enlarged,  the  natural  sizes  being  indicated  by  hair-lines, 
or  in  some  other  way,  at  the  side.  In  subnntting  this  report  I  take 
pleasure  in  acknowledging  the  assistance  in  all  my  ofiBce  work  of  Mr. 
L  O.  Howard  and  of  !Mr.  Th.  Pergande. 

EespectfuUy  submitted,  March  1, 1879. 

CHARLES  V.  EILEY, 

Entiym^logist 

Hon.  Wm.  G.  Le  Duo, 

Commissioner  of  Agriculture, 

14  AGB 
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INSECTS  AFFECTING  THE  COTTON  PLANT. 

Pursuant  to  an  appropriation  by  the  last  Congress  for  the  puri^ose, 
and  in  accordance  with  your  instructions,  I  have  carried  on  a  special 
investigation  of  the  insets  injurious  to  the  cotton  plant.  The  commis- 
sion of  inquiry  was  organized  by  the  appointment  of  the  foUowing  gen- 
tlemen :  As  special  agents,  Prof.  J.  H.  Comstock,  of  Ithaca,  N.  Y.,  whose 
position  as  professor  of  entomology  in  Cornell  University  and  whose 
experience  with  insects  injurious  to  vegetation  had  well  fitted  him  for 
such  labor;  and  Prof.  A.  R.  Grote,  of  Buffalo,  N.  Y.,  whom  a  residence 
of  several  years  at  Demopolis,  Ala.,  and  a  special  study  of  the  cotton 
worm,  had  also  well  prepared  for  the  inquiry.  As  local  agents  and  ob- 
servers: Dr.  E.  H.  Anderson,  of  Kirkwood,  Miss. ;  William  J.  Jones,  of 
Virginia  Point,  Tex. ;  Prof.  J.  E.  Willett,  of  Macon,  Ga.  5  and  Prof. 
Eugene  A.  Smith,  of  Tuscaloosa,  Ala.  Mr.  E.  A.  Schwarz,  of  Detroit, 
Mich.,  has  also  been  engaged  during  the  winter  to  visit  all  the  SoutJiem 
States  and  the  West  India  islands,  with  a  special  view  of  getting  at  the 
fiicts  of  hibernation.  To  Prof.  Comstock  was  assigned  the  cotton  region 
of  Arkansas  and  Tennessee,  and  of  Mississippi  and  Alabama  north  of 
Vicksburg  and  Meridian  and  the  Alabama  Central  BaUroad;  to  Mr. 
Grote,  that  of  Florida  and  Georgia,  and  of  Alabama  south  of  the  rail- 
road mentioned ;  while,  with  the  assistance  of  the  local  observers,  I  have 
myself  given  more  especial  attention  to  the  extremities  of  the  belt,  viz., 
Te^as,  Louisiana,  Southern  Mississippi,  and  the  Carolinas. 

The  ibUowing  circular-letter  was  prepared  for  tiie  use  of  agents,  and 
distributed,  with  corresponding  blanks,  to  correspondents  in  tiie  cotton 
belt.    It  will  explain  the  scope  of  the  inquiry: 

Department  op  Agriculture, 

WaehingUm,  D.  C.,July  22, 1878. 

BiR:  The  entomologist  of  the  department  having  prepared  a  series  of  inquiries  for 
the  special  scientific  obscrvei-s  to  whom  has  been  assigned  the  duty  of  studying  the 
history  ami  depredation  of  the  worm  known  as  Aletia  art/iZ/acea,  as  weU  as  other  in- 
sects which  injure  the  cotton  idant,  I  have  caused  copies  of  these  circulars  to  be  printed 
and  sent  you,  in  hope  that  you  may  feel  interest  enough  in  the  subject  to  make  report 
thereon. 

Should  you  do  so,  please  observe  carefully  the  foUowing  suggestions: 

Write  only  on  one  side  of  the  paper  blanks  sent :  and,  if  more  room  is  desired  to  an- 
swer fullv,  write  on  another  sheet,  numbering  and  lettering  to  correspond  with  letter 
and  niunber  of  question. 

If  any  special  points  arise  before  the  termination  of  the  season,  please  commimicatd 
freely,  marking  your  envelope  "  cotton  insects." 
Kespcctlully,  &c., 

WM.  G.  Le  dug,  Commissioner, 

THE  COTTON-WORM. 

This  insect  (Aleiia  argillaceaj^  HUbn.)  wlU  naturally  receive  most  attention,  being, 
as  it  is,  by  far  the  most  injurious  of  the  diHerent  enemies  of  the  cotton  plant.  Data 
are  requested  on  aU  the  following  topics : 

PAST  HISTORY  OF  THK  COTTON-WORM. 

1.  Give,  so  far  as  you  can  from  trustworthy  records,  the  earliest  year  in  which  cotr 
ton  was  grown  in  your  State,  county,  or  locality. 

la.  During  what  year  (exact  or  approximate)  did  the  worm  first  make  its  appear- 
ance in  your  locality,  and  as  far  as  you  are  aware,  in  the  State;  in  other  words,  how 
many  years  elapsed  after  cotton  first  began  to  be  grown  before  the  worm  began  to 
work  upon  it  ? 

1&.  Specify  the  years  when  it  has  been  unusually  abundant  and  destructive. 

*  The  Noctua  xylina  of  Say. 
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DTFIfXTSNCE  OF  WSATHKB  ON  TBS  IK8ECT. 

2.  State  what  yon  know  from  ezperienoe  of  the  eiTects  of  weather  on  the  insect,  and 
more  particularly — 

2a.  The  character  of  sesfsons  most  favorahle  to  its  increase. 

2&.  The  character  of  the  summer  and  winter — whether  wet  or  dry,  mild  or  scvcrev- 
that  have  preceded  years  in  which  the  worm  has  been  abundant  and  destructive, 
2c  Do  wet  summers  favor  its  multiplication  ? 
2d.  Effects  of  different  kindij  of  weather  on  the  eggs. 
2f .  Effects  of  different  kinds  of  weather  on  Ihe  moths. 
2/.  Mouth  of  year  when  greatest  injury  is  done. 

STATISTICS  OP  LOSSES. 

3.  Give,  as  correctly  as  you  can,  estimates  of  the  loss  to  the  crop  in  your  county  and 
State  during  notable  cotton- worm  years. 

MIGRATIONS  OF  THE  MOTHS. 

It  is  a  well-established  fact  that  the  parent  moth  of  the  cotton-worm  is  often  found 
hi  autumn  many  hundred  miles  away  from  the  cotton  belt,  and  there  is  no  reason  to 
doubt  that  it  is  often  carried  by  favorable  winds  to  northward  regions  where  it  can- 
not perpetual  e  its  species  and  must  therefore  perish.  Mr.  A.  R.  Grote  and  others  even 
beheve  that  the  species  perishes  each  year  with  the  plant,  and  that  the  moth  always 
cornea  into  the  cotton  States  fi'om  more  Southern  coiuitries,  where  the  cotton  plant  is 
perennial ;  in  other  words,  that  the  moth  is  habitually  migratory  and  cannot  survive 
the  winter  in  the  great  cotton  regions  of  the  States.  While  there  are  many  facts  that 
lend  weight  to  this  theory,  there  is,  also,  much  to  be  said  against  it;  and  we  desire  to 
collect  all  facts  that  in  any  way  bear  on  the  question.  While  we  hope  to  get  much 
yalnable  information  on  this  head  from  the  Signal  Bureau,  we  also  ask  for  the  erpo- 
lienoe  of  correspondents. 

4.  Please  state,  therefore,  a^  nearly  as  you  can  from  the  records,  the  |>rcrai7t««7  direc- 
tion and  force  of  the  ^ind  in  your  loco.lity,  first, 

4a.  In  the  month  of  February ;  second, 

45.  In  the  month  of  March ;  third, 

4c.  In  the  month  of  April ;  fourth, 

Ad,  In  the  month  of  May;  fifth, 

4e.  In  the  month  of  June ;  sixth, 

4/.  Whether,  in  your  opinion,  there  are  winds  from  the  south  that  are  sufficiently 
itrong  and  constant  to  counteract  the  prevailing  trade  winds  which  are  toward  the 
equator. 

4(7.  The  prevailing  direction  of  the  wind  from  July  till  frost. 

4/».  The  side  of  a  field  on  which  the  worms  first  begin  to  work. 

4i.  Do  local  topographical  featmes  inllueuce  the  extent  of  the  worm's  ravages T 

4j,  Does  or  can  the  worm  feed  upon  any  other  plant  than  cotton,  and  have  you  ever 
known  it  lo  do  sot 

HABITS  AJKD  NATURAL  HISTORY. 

Theee  have  already  been  studied,  and  are  pretty  well  known ;  but  experience  will 
differ  somewhat  with  locality,  and  wo  call  attention  to  the  following  topics: 

5.  State  the  time  wL^n  the  lii^^t  moths  are  noticed  in  your  locality. 
5a.  Date  when  the  first  worms  bave  been  noticed  in  past  years. 

5&.  Date  when  the  last  worms  have  been  seen  in  past  years,  or  were  noticed  the 
present  yeiir. 

r»f.  Number  of  broods  or  generations  of  the  worms  generally  produced. 

5d.  In  what  other  situations  besides  the  folded  cotton  leaves  have  you  known  the 
worms  to  spin  T 

5e.  Have  you  ever  known  the  chrysalis  to  survive  a  frost,  or  to  be  found  in  sound 
and  healthy  condition  in  winterT 

r/.  Il.ive  you  ever  found  the  moth  hibernating  or  flying  during  mild  winter  weather? 

r>/7.  IIov7  late  in  the  spring  has  the  moth  been  found  alive  ? 

NATURAL  ENEMIES. 

It  i«  a  little  singular  that  no  enemies  of  the  cotton-worm  have  hitherto  been  re- 
ported. That  the  insect  has  its  enemies,  both  special  and  general,  there  can  be  little 
do!ibt,  and  we  would  ask  particular  attention  to  the  following  topics: 

6.  Art;  any  birds,  quadrupeds,  or  reptiles  knownto  attack  iim  insect  in  your  locality  I 
6a.  ^Vie  any  predaceous  insects  or  parasites  known  to  prey  u^ion  it,  either  in  the  egg, 

larva,  or  chrysalis  state  I 

R£MEDn:S  AND  METHODS  OF  DESTRUCTION. 

7.  What  has  been  the  result  of  the  efforts  to  allure  and  destroy  the  moths,  and  whftt 
methods  have  proved  most  satisfactory  ?  Give  your  estimate  of  the  relative  value  tat 
thifl  purpose  of  poisoned  sugar,  molasses  and  Tinegar,  and  fires. 


212         REPORT   OF   THE   COMMISSIONER   OP  AGRICULTURE. 

7a,  Are  the  moths  most  attracted  to  sweetened  substances  when  smeared  onto  trees, 
boards,  etc.,  or  when  contained  in  vessels  in  or  near  which  lamps  may  be  lighted T 

7&.  Are  any  flowers  known  to  be  attractive  to  the  moth  T  If  so,  specify  them  and 
their  season  of  blooming. 

7c.-  What  do  you  know  of  your  own  observation  of  the  influence  of  jute  grown  near 
or  with  the  cotton  ? 

7d.  Has  any  effort  been  made  to  destroy  the  moth  in  its  winter  quarters  T 

7e.  Have  any  systematic  and  organized  attempts  been  made  to  gather  and  destroy 
the  chrysalides,  or  to  facilitate  their  collection  and  destruction  by  iumishing  inviting 
material  for  the  worms  to  spin  up  in  T 

7/.  What  has  been  done  toward  destroying  the  eggsT 

7g,  Has  anything  been  found  more  generally  useful  and  applicable  or  cheaper  than 
the  use  of  the  Paris  green  mixture  to  destroy  the  worms  T 

7h,  Have  you  known  of  any  injurious  efl'ects  following  the  use  of  this  poison,  either 
to  the  plant,  to  man,  or  to  animals  T 

7i.  State  what  you  consider  the  best  and  most  effective  method  of  destroying  theim 
in  your  section. 

7j,  State  the  cost  per  acre  of  protecting  a  crop  by  the  best  means  employed. 

fS^  We  shall  he  glad  to  receive  figureSf  eiuier  photographs  or  drawings,  ofiMKmines  or  con- 
trivances employed  for  ih^  wholesale  use  of  the  Paris  green  mixturef  either  in  the  fluid  state  or 
as  a  poicder  ;  or  any  otJier  kinds  of  nuichines  or  traps  employed  for  the  destruction  of  the  in- 
sect. Models  of  »uch  are  still  more  desirdblCf  and  may  he  sent  hy  express  unpaid  to  the  do- 
partment, 

OTHER  COTTON  INSECTS. 

There  are  many  other  insects  that  attack  and  do  more  or  less  iiyury  to  the  cotton 
plant.  Many  of  these  have  been  figured  and  referred  to  by  the  former  entomolonst 
to  the  department,  Mr.  Townend  Glover,  but  there  is  much  yet  to  learn  of  their 
habits  and  natural  history  and  of  the  best  means  of  subduing  them.  Specimens  of 
all  insects  that  may  be  found  upon  the  plant  are,  therefore,  earnestly  solicited,  with 
accounts  of  their  work  and  habite  and  the  amount  of  injury  they  do.  These  speci- 
mens are  best  sent  by  maiL  in  tight  tin  or  wooden  boxes.  If  living  (and  all  found 
feeding  on  the  plant  should  thus  be  sent)  a  supply  of  food  should  be  inclosed  with 
them;  if  first  killed,  they  should  be  carefully  packed  in  a  little  cotton  to  prevent 
shaking  and  breaking. 

G^  Correspondents  who  desire  to  make  especial  ohservations  with  a  view  of  replying  to  this 
circular,  and  wlio  wish  further  information  as  to  the  hest  manner  of  preserving  specimm*, 
will  receive  assistance  andfurtlier  instructions  upon  communicating  with  the  department, 

CHAS.  V.  RILEY, 

Mntomologiat, 

Two  circumstances  have  somewhat  interfered  with  the  inquiry,  viz., 
the  yellow  fever  and  the  general  freedom  of  tJie  plant  from  tiie  cotton- 
worm,  the  serious  injuries  of  this  last  having  been  restricted  to  the  cane- 
brake  regions  of  Alabama  and  to  the  southwest  counties  of  Georgia, 
especially  the  country  between  the  forks  of  the  Flint  and  Chattahoochee 
Eivers — ^the  more  malarious  portions  of  either  State.  Its  appearance  in 
injurious  numbers  both  here  and  in  South  Texas  was  from  four  to  six 
weeks  later  than  usual,  and  this  was  one  cause  of  the  small  amount  of 
injury  done.  The  weather  at  the  time  of  their  greatest  abundance  was 
wet  and  interfered  with  the  application  of  remedies. 

Professor  Comstock's  observations  were  chiefly  confined  to  that  fer- 
tile cotton-growing  region  along  the  line  of  the  Alabama  Central  Rail- 
road known  as  the  "  cane-brake."  He  reached  Sehna  July  20.  There 
he  met  many  prominent  planters,  and  from  them  collected  important 
statistics  respecting  the  occurrence  of  the  cotton- wcJrm  and  the  results  of 
experiments  in  the  use  of  remedies  for  this  species.  July  23  he  began  his 
field  observations  near  Uniontown,  Perry  County,  and  from  that  time 
on,  tiU  the  middle  of  October,  he  was  constantly  engaged  in  studying 
the  habits  pf  cotton  insects  on  plantations  in  Dallas,  Perry,  Hale,  and 
Marengo  Counties.  His  only  absence  from  this  region  was  from  August 
10  to  August  15,  when  I  directed  him  to  make  a  trip  through  the  State 
northward  as  far  as  Madison  County,  where  much  cotton  is  grown. 
Professor  Comstock  has  prepared  a  frill  and  valuable  report,  which  will 
be  incorporated  in  the  final  report  of  the  investigation. 
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Professor  Grote^s  operations  will  appear  by  the  following  extract  from 
a  brief  report  submitted: 

Sir  :  In  accordance  with  yonr  favor  of  July  18  in  which  you  directed  me  to  visit  the 
States  of  Georgia  and  Florida  for  the  purpose  of  making  obseryations  on  the  insects 
injurious  to  tlie  cotton  plant,  I  proceeded  to  Savannah  and  during  the  foUowing  month 
of  Anj^ust  made  examinations  of  cotton  fields  at  different  points  between  Savannah 
and  Atlanta.  Having  charged  me  especially  with  that  phase  of  the  cotton-worm  in- 
quiry which  comes  under  the  head  of  migrations,  I  directed  my  chief  attention  to 
making  observations  and  collecting  information  on  the  appearance  and  movements  of 
the  cotton- worm  (Aletia  argillacen).     ♦     »     » 

A  careful  survey  of  the  plantation  of  Dr.  Lawton,  near  Savannah,  from  August  1  to 
August  7,  and  other  cotton-patches  in  the  vicinity  convinced  me  that  the  worm  had 
not  then  appeared.  The  statements  made  to  me  were  to  the  effect  that  its  earliest 
appearance  was  usually  to  be  looked  for  about  the  middle  of  the  month.  Henry  Gas- 
ton, engaged  in  planting  cotton  for  nearly  twenty  years,  said  that  the  first  brood  of 
worms  usually  web  up  about  the  middle  to  latter  part  of  August,  giving  a  second 
brood  in  September.  The  worm  was  first  noticed  in  the  stronger  cotton  on  the  bottom 
lands.  »  •  »  He  had  observed  the  moth  before  the  appearance  of  the  worm,  but 
had  never  noticed  it  in  the  early  spring. 

This  testimony  is  given  as  a  sample  of  the  information  coUected  from  various  indi- 
viduals. While  August  seems  to  be  the  usual  time  for  the  apx>earance  of  the  worm  on 
the  main-land  on  tlie  coast  of  Georgia  in  the  neighborhood  of  Savannah,  the  testi- 
mony of  Dr.  J.  S.  Lawton,  on  the  sea  islands  off  the  coast  of  South  Carolina  to  the 
northward  of  Savannah,  is  to  the  effect  that  the  worm  appears  sometimes  as  early  as 
July  and  is  then  usually  excessively  injurious  to  the  long  staple  cottons. 

In  Southwestern  Georgia  the  worm  is  noticed  as  early  as  tiie  last  week  in  June  in 
some  y^iLTs,  and  the  main  damage  inflicted  in  the  State  seems  to  come  from  this  quar- 
ter. The  worm  occurs  there  every  year,  though  the  date  at  which  it  is  noticed  varies. 
The  question  whether  the  earliest  so-called  ''brood''  is  the  first  appearance  of  the 
worm  in  any  quarter  has  been  raised  by  yourself,  and  is  one  to  which  I  hope  to  be  able 
to  pay  close  attention  in  the  spring. 

I?  or  the  present  we  must  accept  the  testimony  that  the  worm  seems  to  advance  from 
Southwest  Georgia  over  the  western  and  occasionally  over  the  central  i)ortion  of  the 
State.  It  seems  to  come  from  Decatur  to  Baker,  Calhoun,  Dougherty,  and  Lee  Coun- 
ties. According  to  present  testimony  its  apx>earance  is  not  smiultaneous  over  this 
section  of  the  State,  the  southern  portions  being  first  visited. 

JYom  testimony  collected  by  myself  in  Athens,  on  the  occasion  of  the  meeting  of 
the  Agricultural  Society  of  Georgia,  the  following  counties  are  visited  by  the  cotton- 
worm  every  year,  though  the  exact  time  is  not,  according  to  testimony,  the  same :  Cal- 
houn, Decatur,  Dougherty,  Lee,  Macon,  Schley,  Taylor. 

Counties  in  which  the  worm  is  not  noticed  every  year  are :  Burke,  Clarke,  Fulton, 
Greene,  Hancock,  Jones,  Monroe.  Putnam,  Richmond. 

It  will  be  seen  that  the  central  portion  of  the  State  is  less  subject  to  the  devastation 
of  the  cotton--vorm  than  the  southwestern  and  western.     •     •     * 

I  received  in  November,  1878,  fresh  instructions  from  you  to  proceed  to  Georgia  for 
the  pur}>ose  of  ascertaining  whether  I  could  find  eg^  from  the  last  moths  on  any  por- 
tion of  the  plant,  and  any  facts  bearing  upon  the  nibemation  of  the  moth.  On  the 
plantations  near  Savannah  I  found  that  the  worm  was  first  noticed  the  current  year 
on  Sept^^niber  4.  I  found  a  large  number  of  the  chrysalides  yet  on  the  plant  on  Novem- 
ber 10  to  25.  The  nights  were  frosty  and  the  leaf  withered  and  scant.  In  places  shel- 
tered by  trees  tlie  leaf  was  still  green,  and  here  I  found  (November  16)  a  few  caterpil- 
lars not  yet  spun  up.  A  large  number  of  the  chrysalides  were  empty ;  about  40  per 
cent,  coniaincd  parasite3.  Less  than  a  quarter  of  the  chrysalides  contained  the  unde- 
velo])ed  inoth.     *     *     * 

Under  your  instrurtioiis  I  visited  the  Georgia  sea-islands  during  the  end  of  Novem- 
ber and  beginjiin<^  of  December.  I  found  that  the  worm  had  appeared  this  year  in 
September  as  on  tlio  main-land,  but  later  in  the  month.  It  had,  also,  not  spread,  and 
bad  attacked  certain  comers  of  tho  fields,  where  I  now  found  the  chrysalides.  None  of 
these  contained  nruleveloped  moths ;  they  were  either  empty  or  ichneumonized.  There 
had  l)een  no  second  brood  of  worms  on  tho  iblands,  according  to  testimony  collected 
by  me,  and  wliich  was  borne  out  by  my  own  observations.     *     *     * 

As  tho  result  of  niy  late  observationa  I  may  say  that  the  fact,  I  think  first  announced 
by  myself,  is  conllnued,  that  the  cotton-worm  passes  the  winter,  when  At  survives  at 
all,  as  a  moth,  and  that  the  last  fall  worms  do  not  leave  the  plant  to  web  up.  The 
full  historv'  of  the  wonnin  Georgia  can  be  made  out  when  the  country  is  fully  explored 
in  the  spring  and  before  the  first  appearance  of  the  worm  in  numbers.  It  will  then 
be  made  clear  T.iiere  the  first  large  numbers  of  the  worm  come  from :  whether  they 
are  the  results  of  fresh  invasions  of  the  moth  or  are  the  product  of  a  nrst  generation 
from  eggs  of  hibernating  individuals.     *     *    • 
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Under  your  intelligent  supervision  of  the  inquiry,  and  with  the  facilities  which  you 
possess  from  difierent  sections  of  the  South,  I  have  no  doubt  that  this  important 
matter  will  receive  final  and  full  elucidation. 

My  thanks  are  due  to  Mr.  Z.  Bauers,  of  Saint  Catharine's  Island;  Dr.  W.  S.  Law- 
ton,  of  Savannah ;  Messrs.  T.  G.  Holt,  of  Macon,  Ga. ;  J.  E.  Eedwine,  Hull  County, 
Georgia ;  E.  C.  Grier,  Griswoldville,  Jones  County ;  J.  Pinckney  Thomas,  Wayne's 
Bluil',  Burke  County,  Georgia;  State  Geologist,  George  A.  Little,  of  Atlanta,  Ga., 
and  others,  who  have  assisted  me  in  my  work. 
Yours,  respectfully, 

A.  R.  GROTE. 
Prof.  C.  V.  Riley, 

HfHtamologiat  Department  Agriculture. 

Starting  south  myself  the  latter  part  of  August,  I  passed  through 
Tennessee  to  Mitchell  County  in  Southwest  Georgia,  and  thence,  during 
September,  through  the  cotton  sections  of  the  southeastern  part  of  that 
State  and  of  the  Carolinas  and  Virginia.  I  was  at  this  time  made  pain- 
folly  aware  of  the  hindering  effects  of  the  yellow  fever.  Onecan  scarcely 
conceive  of  the  panic  and  excitement  that  prevailed,  ev^i  in  regioiis 
where  there  was  little  or  no  danger.  But  a  few  weeks  before  in  the 
thicker  cotton  counties  of  Alabama  and  Georgia  the  prevailing  topic  of 
conversation,  as  I  learned,  was  the  work  of  tiie  Cotton-worm.  At  the 
time  of  my  visit  its  injuries  were  forgotten  in  the  all-absorbing  subject 
of  the  epidemic.  Cotton  fields  were  neglected,  and  in  sight  of  acres  of 
stripped  and  spindling  stalks  one  heard  but  the  universal  refrain — ^yellow 
fever,  yellow  fever.  It  seriously  interfered  with  my  own  plans,  and 
obliged  me  to  avoid  the  very  Mississippi  cotton-fields  which  1  desired 
most  to  visit. 

Notwithstanding  this  serious  drawback  to  the  present  year's  oi)era- 
tions,  much  that  is  valuable  and  important  has  been  learned.  There  is 
a  veiy  general  want  of  knowledge  among  the  people  of  the  South  regard- 
ing the  real  habits  of  the  Cotton- worm,  and  I  find  that  the  opinions  of 
the  most  observant  are  seldom  founded  on  intelligent  observation:  and 
that  such  opinions  are  consequently  of  little  value.  This  state  of  tnings 
is  due  to  three  evident  causes :  First,  the  general  unhealthiness  of  the 
region  in  which  the  insect  does  most  damage,  and  the  intense  heat  that 
prevails  during  the  months  when  most  of  the  observations  must  be  made; 
second,  the  fact  that  the  culture  of  the  crop  is  turned  over  to  uneduca- 
ted and  unobserving  negroes ;  third,  the  failure  to  discriminate  between 
the  Cotton- worm  and  the  Boll-worm  {Heliothis  armipera)  in  tiieir  later 
stages,  and  the  natural  difficulty  that  besets  the  solution  of  some  of  the 
questions,  such  as  the  winter  habits  of  the  Aletia. 

It  had  often  been  a  wonder  to  me  tliat  no  true  parasite  had  ever  been 
found  infesting  this  insect,  since  there  scarcely  exists  a  plant-feeding 
species  that  is  not  attacked  by  some  parasite.  Ko  less  than  nine  dis- 
tinct species  of  these  parasites  have  been  discovered  on  the  Cottoii-worm 
this  summer,  and  this  fact  has  an  important  bearing  on  several  of  the 
knotty  questions  that  present  themselves  in  our  inquiry.  Again,  I  had 
wondered  what  plants  the  moths  naturally  fed  from,  since  it  was  known 
to  be  fond  of  sweets^  and  had,  to  my  knowledge,  done  considerable  injury 
by  boring  into  various  ripe  fniits.  The  cotton  plant  is  peculiar  for 
having  a  gland  on  the  under  side  of  from  one  to  three  ribs  of  the  more 
mature  leaves,  and  a  still  larger  gland  at  the  outer  base  of  the  three 
lobes  of  tlia  involucre.  As  soon  as  I  learned  that  these  glands  secreted 
a  sweetened  liquid,  I  inferred  that  the  plant  would  be  found  to  furnish 
nourishment  to  the  moth  as  well  as  to  the  larva,  and  drew  attention  to 
this  belief  in  the  Atlanta  (Ga.)  ConsUttitiany  of  September  8, 1878.  It 
was  with  no  small  degree  of  pleasure  that  at  Baconton  subsequently^  ia 
company  with  Profivssors  Coinstock  and  Willett^l  was  able  to  prove 2DJ 
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anticipation  correct,  by  studying  the  normal  habits  of  the  moth  with  a 
dark-lantern  at  night.  The  moth  is,  therefore,  attracted  to  the  plant  by 
the  sweets  which  this  last  affords,  and  as  these  sweets  ai*e  first  produced 
when  the  plant  begins  to  flower  and  fruit,  we  have  here  a  possible  explana- 
tion of  the  weU-known  fact  that  the  worm  is  seldom  noticed  on  the  young 
plant  till  about  the  time  of  fruiting.  We  have  also  discovered  that  the 
moth  feeds  on  the  honey  copiously  secreted  from  glands  occurring  at  the 
apex  of  the  peduncle  just  above  the  pods  of  the  cow-pea  {DolycJwa),  ex- 
tensively grown  through  the  South  as  a  foi^age  plant;  also  on  the  sweet 
exudation  from  the  flowers  of  Paspalum  lasve^  a  tolerably  common  grass. 
It  is  by  taking  advantage  of  this  love  for  sweets  which  the  moth  x)ossesses 
that  we  shall  probably  arrive  at  one  of  the  most  effectual  ways  of  pre- 
venting the  ravages  of  the  worm,  for  if  we  can  allure  the  first  moths  of 
the  season  to  certain  death,  we  nip  the  evil  in  the  bud. 

It  is  my  desire  to  make  the  investigation  thorough  and  exhaustive, 
and  to  place  the  results  before  the  public  in  a  special  report  to  Con- 
gress, since  it  will  be  impossible  to  extend  this  present  report  of  progress, 
which  is  but  prelimiuaiy,  without  exceeding  the  limits  which  you  have 
allowed  me  in  this  annual  report.  When  we  reflect  on  the  immense 
losses  the  South  has  sustained  during  the  best  part  of  a  century  from 
the  ravages  of  the  Cotton-worm  and  odier  cotton  insects,  it  is  surpris- 
ing that  no  systematic  investigation  had  before  been  made  by  the  gov- 
ernment, and  now  that  the  investigation  has  been  commenced  it  is  very 
desirable  that  it  be  completed  in  a  thorough  manner.  This  effort  to  pre- 
vent at  least  a  portion  of  the  vast  losses  sustained  by  cotton-growers 
from  insect  injury  is  fully  appreciated  and  applauded  by  the  people  of 
the  South,  who  certainly  need  at  this  time  all  the  encouragement  the 
government  can  give. 


THE  SILK-WOR]M:  A  BRIEF  jVIANUAL  OF  INSTRUCTIONS  ]^0B 

THE  PRODUCTION  OF  SILK. 

The  following  instructions  for  the  production  of  silk  have  afready  been 
issued  in  pamphlet  form,  in  small  edition,  to  meet  the  demand  made 
upon  the  department  for  the  information,  and  anticipating  its  appear- 
ance in  the  annual  report : 

Whatever  opinions  may  be  held  as  to  the  feasibility  or  as  to  the  profits 
of  silk-culture  in  this  country,  the  desire  for  information  on  the  subject 
and  the  ambition  to  embark  in  the  industry  evinced  by  correspondents 
of  the  department  demonstrate  the  fact  that  there  will  be  no  difficulty 
in  getting  our  people  to  tiuji  their  attention  to  it.  Without  going  into 
de&ils  as  to  the  history  of  past  attempts  at  silk-culture  in  North  Amer- 
ica, it  must  be  obvious  to  all  who  thoroughly  investigate  them  that  the 
causes  of  failure  have  ever  been  transient  ones.  They  may  be  summed 
up  in  the  statements  that  (1)  labor  has  found  more  profitable  avenues  of 
emplojnnent,  and  (2)  that  there  has  been  no  home  market  for  the  cocoons. 
At  the  i)resent  time  the  first  statement  no  longer  has  force,  but  the  sec- 
ond holds  as  true  now  as  it  ever  did. 

As  a  means  of  meeting  the  difficulty,  I  have  urged,  and  would 
urge,  that  Congress  give  to  this  department  the  means  to  purchase, 
erect,  and  appoint  with  skilled  hands,  on  the  department  grounds, 
a  small  filature  or  reeling  establishment.  In  such  an  estabhshment 
reelers  could  be  trained,  and  the  cocoons,  at  first  raised  from  eggs 
distributed  by  the  department,  could  be  skillfully  reeled  and  dis- 
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posed  of  to  our  manufactuiers.  A  market  would  thus  be  formed  for  the 
cocoons  raised  in  dift'erent  parts  of  the  country,  and  a  guarantee  be 
given  to  those  who  choose  to  embark  in  silk-cultuie  that  their  time  would 
not  be  thrown  away.  All  industries  should  be  encouraged  in  their 
infency;  and  for  the  first  few  years,  or  until  the  silk  industry  could  be 
considered  well  established,  the  cocoons  should  be  paid  for  at  the  Euro- 
pean market  rate,  plus  the  cost  of  reeling,  which  would  range  from  50 
cents  to  75  cents  per  pound  of  choked  cocoons.  This  last  should  be 
looked  upon  as  a  premium  offered  by  the  government  to  the  raisers,  in 
order  to  stimulate  the  industry  until  such  time  as  the  reeling  might  be 
safely  left  to  private  enterprise,  when  government  encouragement  could 
be  withdrawn. 

Meanwhile,  and  pending  Congressional  aid,  those  who  desire  to  raise 
sUk- worms  in  this  country  for  profit  have  three  alternatives,  either  (1) 
to  ship  the  choked  cocoons  to  Europe,  (2)  to  reel  them,  or  (3)  to  raise 
eggs  and  sell  these. 

(1)  That  the  children  and  more  feeble  persons  in  a  household  may  find 
profitable  employment  in  raising  cocoons  to  be  shipped  abroad  is  proved 
by  the  case  of  Mr.  E.  Fasnach,  of  Raleigh,  N.  C,  who  has  for  several 
years  been  in  the  habit  of  thus  snipping  the  cocoons  reared  by  his  family. 
He  sends  in  bales,  G  by  5  feet  in  size,  and  averaging  about  40  pounds  of 
stifled  cocoons,  for  which  he  has  obtained  aa  high  as  $2.50  per  pound 
net,  the  freight  costing  only  $3  per  hundred  i)ounds  between  Ealeigh 
and  Marseilles.  Mr.  B.  A.  Weber,  of  Rockford,  HI.,  last  year  raised  40 
X>ound8  of  cocoons,  and  also  shipped  to  Europe  through  New  York 
brokers;  and  others  have  done  likewise;  but  I  would  advise  no  one  to 
invest  capital  on  this  basis. 

(2)  Nor  would  it  bo  safe  for  individuals  to  rely  on  reeling  their  own 
silk.  The  art  of  reeling  in  modem  filatures  and  with  steam  appliances 
has  been  brought  to  such  perfection  that  the  hand-reeler  cannot  hope 
to  ph)duce  a  first-class  article.  The  only  way  in  which  silk-reeling  can 
be  managed  profitably,  at  present,  is  where  a  colony  of  silk-raisers  com- 
bine to  put  up  and  operate  a  common  filature,  as  in  the  case  of  the  set- 
tlement at  Snkville,  Kans.,  the  colony  of  French  and  Italians  who 
located  at  FayetteviUe,  K.  C,  in  187G,  or  the  Italian  settlement  at  Vine- 
land,  N.  J. 

(3)  Under  existing  circumstances,  more  money  has  been  made  by  the 
sale  of  eggs  than  by  either  of  the  other  means,  and  silk-woiin  growers 
in  this  countiy  have  gradually  drifted  into  this  branch  of  the  industry. 
Eggs  raised  in  this  country  are  free  from  disease,  and  the  fact  that  ss 
high  as  $G  and  $8  per  ounce  have  been  paid  for  them,  and  that  France 
paid  in  1876  114,000  francs  and  iu  1877  1,091,400  francs  for  eggs  exported 
from  the  United  btates,*  is  as  eloquent  in  showing  the  remarkable  adapta- 
tion of  our  countiy  to  silk-cult  m-e  as  tliat  other  fact,  not  generally  kno^vn. 
that  the  chief  of  the  French  commission  to  our  Centennial  confessed 
that  there  was  no  silk  in  Franco  sux)erior  to  some  that  was  there  on  ex- 
hibition and  grown  in  Xortli  Carolina.  The  i)roduction  of  a  certain  num- 
ber of  eggs  does  not  necossarily  prevent  the  production  at  the  same 
time  of  choked  cocoons  or  reeled  silk:  ami  the  pierced  cocoons  that  have 
been  used  for  breeding  purposes  have  ulso  a  certain  market  value,  com- 
manding about  81  per  pound  at  Patterson,  N.  J.  This  egg-producing 
branch  of  the  industry  can,  however,  only  admit  of  a  limited  expansion* 

As  a  means  of  indicating  the  i^rofits  in  silk-culture  I  have  prepared 
the  subsidiary  estimates.    Optimistic  theorists  have  done  much  harm  in 

*  TJiese  lijTjun^fl  are  on  the  authority  of  the  Monitcur  des  Soles  for  January  18,  1879| 
but  they  wiiy  iiicludo  aliiothose  rcctived  from  China  through  the  United  StateB. 
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Hie  past  by  inaldng  fabulous  calculations  as  to  the  profits  of  silk-culture. 
The  lif^ures  here  given  are  based  on  data  furnished  by  men  like  Messrs. 
B.  V.  Boissiere  and  L.  S.  Crozier,  of  Silkville,  Kans.,  E.  Fasnach,  of 
Baleigh,  N.  C,  T.  N.  Dale,  of  Patterson,  N.  J.,  &c.,  ana  on  the  current 
prices  as  quoted  in  the  Moniteur  des  Soles,  They  ai^e  in  every  sense  mod- 
erate estimates,  but  it  must  not  be  forgotten  that  they  do  not  include 
capital  invested  in  the  shape  of  food-plants.  As  yet,  and  until  Congress 
gives  the  necessary-  encouragement,  it  were  safest  for  those  only  to  em- 
bark in  this  culture  who  already  have  mulberry  trees  to  use  or  who 
decide  to  feed  Osage  orange. 

PROPTTS  OF  PRODUCING  COCOONS  :  ESTIMATES  FOR  TWO  ADULTS,  OR  MAN  AND  WIFE. 

Ayerage  number  of  eggs  per  ounce,  40,000. 

Average  number  of  fresh  cocoons  per  pound,  300. 

Average  reduction  hi  weight  for  cnoked  cocoons,  6C  per  cent. 

Maximum  amount  of  fresn  cocoons  from  one  ounce  of  eggs,  130  to  140  pounds. 

Allowing  for  deaths  in  rearing — ^26  per  cent,  being  a  large  estimate — ^we  thus  get,  as 
the  product  of  an  ounce  of  eggs.  100  pounds  of  fresh  or  33  pounds  of  choked  cocoons. 

Two  adults  can  take  charge  or  the  issue  of  from  3  to  5,  say  4,  ounces  of  eggs,  which 
wiU  produce  400  pounds  of  fresh  or  133  pounds  of  choked  cocoons. 

Price  per  pound  of  frtjsh  cocoons  (1878),  50  cents. 

Four  hundred  pounds  of  fresh  cocoons,  at  50  cents,  $200. 

Price  per  pound  of  fresh  cocoons  (1876),  70  cents. 

Four  hundred  pounds  of  fresh  cocoons,  at  70  cents,  $280. 

Actual  salos  in  Marseilles,  December,  1878,  of  choked  cocoons,  15  francsper  kilo- 
gram, or  §1.G6  x>*?r  pound,  which  for  133  pounds  choked  cocoons  would  be  $220.78. 

Price  per  pound  of  choked  cocoons  (1876),  $2.25;  133  pounds  of  choked  cocoons  at 
$2.25,  $299.25. 

lYeight,  packing,  commissions,  and  other  incidental  expenses,  say  $25,  making,  as 
the  return  for  the  labor  of  two  persons  for  six  weeks,  at  the  present  low  prices, 
$195.78. 

Calculating  on  the  basis  of  $1.50  per  pound  of  choked  cocoons,  which,  as  shown 
In  the  following  estimates,  a  reeling  establishment  in  this  country  could  afford  tp  pay. 
we  get  approximately  the  same  amount,  viz.,  $199.50.  As  already  stated,  the  capital 
invested  in  food  for  the  worms  is  not  included  in  theso  estimates,  nor  is  the  first  cost 
of  the  ounce  of  eggs  deducted.  The  silk  grower  should  raise  his  own  **  seed,"  and  the 
time  required  for  tliis  purpose  is  more  than  compensated  for  by  the  time  saved  in  feed- 
ing during  tlie  lirst  and  Hccond  ages  of  the  worms,  when  the  whole  time  of  two  adults 
is  not  retjuired  as  it  is  eabsequently. 

APPROXIMATE  PROFITS  OF  REELINO. 

One  jiouud  of  reeled  silk  requires  3f  pounds  of  choked  cocoonB. 

An  expert  can  in  nix  days  reel  4^  pounds  of  raw  silk. 

PYice  of  best  raw  Kilk  in  French  market,  1878  (market  very  low),  $8.50  per  pound. 

Nine  pounds  of  mw  siik,  at  ^.50,  $76.50. 

The  discount  for  cash,  commissions  for  selling,  and  transportation  wonld  reduce  this 
to  $65.42. 

To  produce  9  pounds  of  raw  silk  would  require  the  labor  of  two  reelers  for  six  days, 
at  $1  per  day,  or  ^VZ ;  adding  to  this  §*2.50  for  indirect  labor,  we  get  $14.50  as  the  cost 
of  labor  in  reeling  9  i)onnds. 

Tliiw  the  labor  to  reel  1  pound  of  raw  silk  wiU  cost  $1.70,  or  that  to  reel  1  i)Ound  of 
choked  cocoons,  approrsiinat^'jy,  LO  cents. 

Deductinj^  rbe  cost  of  reiMint:  from  the  $65.42  obtained,  wo  have  $50.92  with  which 
to  buy  liie  necessary  coc;>;)iis;  say  I>o  pounds  of  choked  cocoons  for  the  9  pounds 
reeknl  :siik.  If  '>ve  u^e  .'-iD.iU  of  this  eum  for  this  purpose,  it  will  enable  us  to  pay 
$l.r)0  per  ]>oiH:d  for  our  c.>c(  ons  and  v.c  still  have  $1.42  as  a  prolit  on  every  9  pounds 
of  raw  Kiik  nianiif^ctiirtd.  This,  if  we  emjdoyed  two  hundred  reelers,  would  be  a 
yearly  in-oine  of  >7,:N.;. 

It  is  safe  to  say  that  the  jirocess  of  reeling  just  about  doubles  the  value  of  the  prod- 
act,  aud  if  tiio  nilk-raisi^r  can  reel  his  o^Ti  cocoons  he  may  safely  count  on  tJiis 
incnaso  of  its  ^alne,  j)r()vidcd  it  Isict//  reeled. 

What  the  p.c*j:;J  j-rolits  aro  that  accrue  to  the  owners  of  the  large  filatures  in  Taras- 
■on  and  other  part.s  of  South  Fraiico  or  Italy,  it  would  be  impossible  to  stato  without 
having  accetw  to  the  books  of  the  companies. 


218         BEiPORT   OF   Tfite   COMMISSlOiJElR   OP  AGRICULTURE. 

ESTIMATE  OF  PBOFTTS  IN  RAISING  EGOA. 

Average  number  of  ecgs  in  an  ounce,  40,000. 

Maximum  number  oicocoons  from  one  ounce  of  eggs,  40,000. 

One-half  of  these,  or  20,000,  are  females. 

Nomber  of  eggs  laid  by  each  female,  say,  300. 

Quantity  of  eggs  from  one  ounce,  6,000,000,  or  IGO  ounces. 

Deducting,  as  probable  loss  from  all  causes  combined,  one-half,  we  have  75  ounces. 

Price  of  eggs  in  Europe,  §2  to  $5 ;  say,  83  per  ounce. 

Amount  realized  on  1  ounce^  $i^2o. 

On  the  basis  of  the  first  estimates  two  adults  could  take  charge  of  the  issue  from 
4  ounces  of  eggs.  These  would  yield  the  sum  of  $900,  and,  even  after  allowing  for  the 
first  cost  of  eggs,  trays,  commission,  freight  (which  is  light),  extra  time  and  labor 
(say  another  month),  and  incidental  expenses,  it  leaves  a  very  excellent  return. 

In  studying  the  above  estimates  the  reader  must  bear  in  mind  that 
the  silk  industry,  like  all  industries,  will  have  its  ups  and  downs — ^its 
periods  of  buoyancy  and  depression.  It  is  just  now  going  through  one 
of  these  last.  Silk -culture  never  was  and  never  will  be  an  exceedingly 
profitable  business,  but  it  adds  vast  wealth  to  the  nations  engaged  in 
it,  for  the  simple  reason  that  it  can  be  pursued  by  the  humblest  and 
poorest,  and. requires  so  little  outlay.  The  question  of  its  establishment 
in  the  United  States  is,  as  I  have  elsewhere  said,  "  a  question  of  adding 
to  our  own  productive  resources.  There  are  hundreds  of  thousands  of 
families  in  the  United  States  to-day  who  would  be  most  willing  to  add 
a  few  dollars  to  their  annual  income  by  giving  light  and  easy  employ- 
ment for  a  few  months  each  year  to  the  more  aged,  to  the  young,  and 
especially  to  the  women  of  the  family,  v.iio  may  have  no  other  means  of 
profitably  employing  their  time. 

"  This  holds  especially  true  of  the  people  of  the  Southern  States,  most 
of  which  are  pre-eminently  adapted  to  silk-culture.  The  girls  of  the 
farm^  who  devote  a  little  time  each  year  to  the  raising  of  cocoons,  may 
not  earn  as  much  as  their  brothers  in  the  field,  but  they  may  earn 
something,  and  that  something  rcprcvsent^  an  increase  of  income,  be- 
cause it  pi^ovides  labor  to  those  members  of  society  who  at  present  too 
often  have  none  that  is  remunerative.  Further,  the  raising  of  a  few 
pounds  of  cocoons  each  year  does  not  and  need  not  materially  interfere 
with  the  household  and  other  duties  that  now  engage  their  time,  and  it 
is  by  each  household  raising  a  few  pounds  of  cocoons  that  silk-culture 
must,  in  the  end,  be  carried  on  in  this  iis  it  has  always  l)een  in  other 
countries.    Large  rearing  establishments  seldom  i)ay.^' 

In  what  follows  theni  lias  been  no  attemi)t  to  give  a  detailed  treatise 
on  the  silk  industry.  It  has  been  the  endeavor  rather  to  convey  the 
more  important  information  required  for  beginners.  The  few  quotations 
are  from  the  ^mter's  fourth  report  on  the  insects  of  Missouri  (1871),  and 
it  is  hoped  that,  by  the  aid  of  a  closing  glossary  of  the  few  unavoidable 
technical  terms  that  are  used,  the  language  will  l)e  clear  to  all. 

NATURE  OF  THE   SILK-TVOEM. 

The  sillc-wonn  ])roper,  or  that  which  supplies  the  ordinary  silk  of  com- 
merce, is  the  larva  of  a  small  moth  known  to  scientific  men  as  Sericaria 
morl.  It  is  often  popularly  characterized  as  the  Mulberry  Silk-worm.  Its 
place  among  insects  is  with  the  Lcpidoptera^  or  Scaly- winged  insects, 
family  Bombyoidcc,  or  Spinners.  There  are  several  closely  allied  si>ecie8, 
which  si^in  silk  of  dili'erent  qualities,  none  of  which,  however,  unite 
strength  and  fineness  in  the  same  adniirable  proportions  as  does  that  of 
the  mulberry  si^ecies.  The  latter  has,  moreover,  acquired  many  usd\il 
peculiarities  during  the  long  centuries  of  cultivation  it  haa  andergonei 
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It  has  in  fact  become  a  true  doraesticated  animal.  The  qualitj'  which 
man  has  endeavored  to  select  in  breediDg  this  insect  is,  of  course,  that  of 
silk-producing,  and  hence  we  find  that,  when  we  compare  it  ^ith  its  wild 
relations,  the  cocoon  is  vastly  disproportionate  to  the  size  of  the  worm 
which  makes  it  or  the  moth  that  issues  from  it.  Other  peculiarities 
have  incidentally  appeared,  and  the  great  number  of  varieties  or  races 
of  the  silk- worm  almost  equals  those  of  the  domestic  dog.  The  white 
color  of  the  species,  its  seeming  want  of  all  desire  to  escajje  as  long  as 
it  is  kept  suppUed  with  leaves,  and  the  loss  of  the  power  of  flight  on  the 
part  of  the  moth,  are  all  undoubtedly  the  result  of  domestication.  From 
these  facts,  and  particularly  from  that  of  the  great  variation  within  spe- 
cific limits  to  which  the  insect  is  subject,  it  will  be  evident  to  all  that  the 
following  remarks  upon  the  nature  of  the  sUk-worm  must  necessarily  be 
very  general  in  their  character. 

The  silk-worm  exists  in  four  states — egg,  larva,  chrysalis,  and  adult 
or  imago — which  we  will  briefly  describe. 

DIFFERENT  STATES  OR  STAGES  OF  THE   Sn.K-WORM. 

The  egg. — The  egg  of  the  silk- worm  moth  is  called  by  silk-raisers  the 
"seed.''  It  is  nearly  round,  slightly  flattened,  and  in  size  resembles  a 
turnip-seed.  Its  color  when  first  deposited  is  yellow,  and  this  color  it 
retains  if  un impregnated.  If  impregnated,  however,  it  soon  acquires  a 
gray,  slate,  lilac,  violet  or  even  dark  green  hue,  according  to  variety  or 
breed.  It  also  becomes  indented.  When  diseased  it  assumes  a  still 
darker  and  dull  tint.  With  some  varieties  it  is  fastened  to  the  substance 
upon  which  it  is  deposited  by  a  gummy  seexetion  of  the  moth  produced 
in  the  act  of  ovipositing.  Other  varieties,  however,  among  which  may 
be  mentioned  the  Adrianople  whites  and  the  yeUows  from  Nouka,  in  the 
Caucasus,  ha^e  not  this  natural  gum.  As  the  hatching  point  approaches, 
the  egg  becomes  lighter  in  color,  which  is  due  to  the  fact  that  its  fluid 
contents  become  concentrated,  as  it  were,  into  the  central,  forming  worm, 
leaving  an  intervening  space  between  it  and  the  sheU.  which  is  semi- 
transparent.  Just  before  hatching,  the  worm  within  becoming  more 
active,  a  slight  clicking  sound  is  frequently  heard,  which  sound  is,  how- 
ever, common  to  the  eggs  of  many  other  insects.  After  the  worm  has 
made  its  exit  by  gnawing  a  hole  through  one  side  of  the  shell,  this  last 
becomes  quite  white.  Each  female  produces  on  an  average  from  three 
to  four  hundred  e^gs,  and  one  ounce  of  eggs  contains  about  40,000  in- 
dividuals. It  has  been  noticed  that  the  color  of  the  albuminous  fluid  of 
th£)  egg  corresponds  to  that  of  the  cocoon,  so  that  when  t^e  fluid  is  white 
the  cocoon  i>roduced  is  also  white,  and  when  yellow  the  cocoon  again 
corresponds. 

The  Larva  or  Worm  (PI.  T,  Fig.  1). — ^The  worm  goes  through  from 
three  to  four  molts  or  sicknesses,  tiie  latter  being  the  normal  number. 
The  periods  between  these  different  molts  are  called  "  ages,"  there  being 
five  of  these  ages  including  the  first  from  the  hatching  and  the  last  from 
the  fourth  molt  to  the  spinning  period.  The  time  between  each  of  these 
molts  is  usually  divided  as  follows:  The  first  i)eriod  occupies  from  five 
to  six  days,  the  second  but  four  or  five,  the  third  about  five,  the  foui'th 
from  five  to  six,  and  the  fifth  from  eight  to  ten.  These  periods  are  not 
exact,  but  simply  proportionate.  The  time  from  the  hatching  to  the 
spinning  of  the  cocoons  may,  and  does,  vary  all  the  way  from  thirty  to 
forty  days,  depending,  upon  the  race  of  the  worm,  the  quality  of  the 
food,  mode  of  feeding,  temperature,  &c.;  but  the  same  relative  proiK>r- 
tkm  of  time  between  molts  usually  holds  true. 
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The  color  of  tho  nowly  hatehed  worm  is  black  or  dark  gray,  and  it  ia 
covered  with  long  stiff  liairs,  which,  npon  close  examination,  will  be 
fonnd  to  spring  from  pale-colored  tubercles.  Different  shades  of  dark 
gray  will,  however,  be  tbund  among  worms  hatching  from  the  same 
batch  of  eggs.  The  hairs  and  tubercles  are  not  noticeable  after  the  first 
molt,  and  the  worm  gradually  gets  lighter  and  lighter  until,  in  the  last  age, 
it  is  of  a  cream-white  color.  When  full  grown  it  presents  the  api)ear- 
ance  of  Fig.  1,  PI.  I.  It  never  becomes  entirely  smooth,  however,  as 
tiiere  are  short  hairs  along  the  sides,  and  very  minute  ones,  not  notice 
able  with  the  unaided  eye,  all  over  tne  body. 

Hie  preparation  for  each  molt  requires  from  two  to  three  days  of  fast- 
ing and  rest,  during  which  time  the  worm  attaches  itself  firmly  by  the 
abdominal  prolegs  (the  8  non-articulated  legs  under  the  6th,  7th,  8th  and 
9th  segments  of  the  body,  called  prolegs  in  contradistinction  to  the  6 
articulated  true  legs  under  the  1st,  2d,  and  3d  segments),  and  holds  up 
tiie  fore  part  of  the  body,  and  sometimes  the  tail.  In  front  of  the  first 
joint  a  dark  triangular  spot  is  at  this  time  noticeable,  indicating  the 
growth  of  the  new  head;  and  when  the  term  of  "sickness"  is  over  the 
worm  casts  its  old  integument,  rests  a  short  time  to  recover  strength, 
and  then,  freshened,  supple,  and  hungry,  goes  to  work  feeding  vora- 
ciously to  compensate  for  lost  time.  This  so-called  **  sickness'^  which 
preceded  the  molt,  was,  in  its  turn,  preceded  by  a  most  voracious  appe- 
tite which  served  to  stretch  the  skin.  In  the  operation  of  molting  the 
new  head  is  first  disengaged  from  the  old  skin,  which  is  then  gradually 
worked  back  from  segment  to  segment  until  entirely  cast  oft*.  If  the 
worm  is  feeble,  or  has  met  with  any  misforture,  the  shriveled  skin  may 
remain  on  the  end  of  the  body,  being  held  by  the  anal  horn;  in  which 
case  the  indvidual  usually  perishes  in  the  course  of  time.  It  has  been 
usually  estimated  that  the  worm  in  its  growth  consumes  its  own  weight 
of  leaves  every  day  it  feeds;  but  this  is  only  an  approximation.  Yet  it 
is  certain  that  during  the  last  few  days  before  commencing  to  spin,  it 
consumes  more  than  during  the  whole  of  its  previous  worm  existence. 
It  is  a  curious  fact,  first  noted  by  Quatrefages,  that  the  color  of  the  ab- 
dominal prolegs  at  this  time  corresponds  with  the  color  of  the  silk. 

Having  attained  full  growth  the  worm  is  ready  to  spin  up.  It  shrinks 
somewhat  in  size,  voids  most  of  the  excrement  remaining  iu  the  alimen- 
tary canal ;  acquires  a  clear,  translucent,  often  pinkish  or  amber-colored 
hue;  becomes  restless j  ceases  to  feed,  and  throws  out  silken  threads. 
The  silk  is  elaborated  m  a  fluid  condition  in  two  long,  slender,  convo- 
luted vessels,  one  upon  each  side  of  the  alimentary  canal.  As  these 
vessels  approach  the  head  they  become  less  convoluted  and  more  slen- 
der, and  finally  unite  within  the  spinneret  from  which  the  silk  issues  in 
a  glutinous  state  and  apparently  in  a  single  thread.  The  glutinous 
liquid  which  combines  the  two,  and  whicli  liardens  immediately  on  ex- 
posure to  the  air,  may,  however,  be  dissolved  in  warm  water.  The  worm 
usually  cons^umes  from  three  to  five  days  in  the  construction  of  the 
cocoon,  and  then  passes,  in  three  days  more,  by  a  final  molt,  into  the 
chiysalis  state. 

The  Cocoon  (PI.  I,  Fi^,^  2). — The  cocoon  consists  of  an  outer  lining 
of  loose  silk,  known  as  *' floss,"  whieii  is  used  for  carding,  and  is  spun 
by  the  worm  in  first  getting  its  bearings.  The  amount  of  this  loose 
silk  varies  in  diflbrent  breeds.  The  inner  cocoon  is  tough,  strong,  and 
compact,  composed  of  a  firm,  continuous  thread,  which  is,  liowever,  not 
wound  in  concentric  circles  as  might  be  8upi)0sed,  but  irregularly,  in 
short  figuie  of  8  loops,  first  in  one  i>lace  and  then  in  another,  so  that  in 
reeling  several  yards  of  silk  may  be  taken  off  without  the  cocoon  torn- 
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tag  round.  In  form  the  cocoon  is  usually  oval,  and  in  color  yellowish, 
but  in  both  these  featuies  it  varies  greatly,  being  either  pure  silvery- 
white,  cream  or  carneous,  green,  and  even  roseate,  and  very  often  con- 
stricted in  the  middle.  It  has  always  been  considered  possible  to  dis- 
tinguish the  sex  of  the  contained  insect  from  the  general  shape  of  the 
cocoon,  those  containing  males  being  slender,  depressed  in  the  middle, 
and  pointed  at  both  ends,  while  the  female  cocoons  are  of  a  larger  size 
and  rounder  form,  and  resemble  in  shape  a  hen's  egg  with  equal  ends, 
Mr.  Crozier,  however,  emphatically  denies  this,  and  thinks  it  "next  to 
tm])ossible  for  the  smartest  connoisseur  not  to  be  mistaken." 

The  ChrysaXiIS. — The  chrysalis  is  a  brown,  oval  body,  considerably 
less  in  size  thau  the  full-grown  worm.  In  the  external  integument  may 
be  traced  folds  corresponding  with  the  abdominal  rings,  the  wings  folded 
over  the  breast,  the  antennae,  and  the  eyes  of  the  inclosed  insect — the 
future  moth.  At  tlie  posterior  end  of  the  chrysalis,  pushed  closely  up 
to  the  wall  of  the  co(x>oii,  is  the  last  larval  skin,  compressed  into  a  dry 
wad  of  wrinkled  integument.  The  chrysalis  state  continues  for  from  two 
to  three  weeks,  when  the  skin  bursts  and  tlie  moth  emerges. 

The  Moth  (PL  I,  Fig.  3). — With  no  jaws,  and  confined  within  the 
narrow  space  of  the  cocoon,  the  moth  finds  some  difficulty  in  escaping. 
For  this  purpose  it  is  provided,  in  two  glands  near  the  obsolete  mouth, 
with  a  strongly  alkaline  Uquid  secretion,  with  which  it  moistens  the  end 
of  the  cocoon  and  dissolves  the  hard  gummy  lining.  Then,  by  a  forward 
and  backward  motion,  the  prisoner,  with  crimped  and  damp  wings, 
gradually  forces  its  way  out,  and  when  once  out  the  wings  soon  expand 
and  dry.  The  silken  threads  are  simply  pushed  aside,  but  enough  of 
them  get  broken  in  the  process  to  render  the  cocoons  from  which  the 
moths  escape  comparatively  useless  for  reeling.  The  moth  is  of  a  cream 
color,  with  more  or  less  distinct  brownish  markings  across  the  wings, 
as  in  Fig.  3.  The  males  have  broader  antennsB  or  feelers  than  tiie 
females,  and  may  by  this  feature  at  once  be  distinguished.  Neither  sex 
files,  but  the  male  is  more  active  than  the  female.  They  couple  soon 
after  issuing,  and  in  a  short  time  the  female  begins  depositing  her  eggs, 
whether  they  have  been  impregnated  or  not.  Very  rarely  the  unimpreg- 
nated  egg  has  been  observed  to  develop. 

ENEMIES  AND  DISEASES. 

As  regards  the  enemies  of  the  silk-worm  but  littie  need  be  said.  It 
has  been  generally  supposed  that  no  true  parasite  will  attack  it,  but  in 
China  and  Japan  great  numbers  of  the  worms  are  killed  by  a  disease 
known  a«  ''  nji/'  which  is  undoubtedly  produced  by  the  larva  of  some 
insect  parasite.  Several  diseases  of  a  fungoid  or  epizootic  nature,  and 
several  maladies  which  have  not  been  sufflcientiy  characterized  to  enable 
us  to  determine  their  nature,  are  common  to  this  worm.  One  of  these 
diseases,  called  mmcardine^  has  been  more  or  less  destructive  in  Europe 
for  many  years.  It  is  of  precisely  the  same  nature  as  the  fungus  (Em- 
pma  mmcce)^  which  so  frequently  kills  the  common  house-fly,  and  which 
sheds  a  halo  of  spores,  readily  seen  upon  the  window-pane,  around  its 
\ictim. 

A  worm,  about  to  die  of  this  disease,  becomes  languid,  and  the  pulsa- 
tions of  the  dorsal  vessel  or  heart  become  insensible.  It  suddenly  dies, 
and  in  a  few  hours  becomes  stiff,  rigid,  and  discolored ;  and  finally,  in 
abou-t  a  day,  a  white  i)owder  or  efflorescence  manifests  itself,  and  soon 
entirely  covers  the  body,  developing  most  rapidly  in  a  warm,  humid  at- 
mosphere.   No  outwaid  signs  indicate  the  first  stage  of  the  disease,  and 
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though  it  attacks  worms  of  all  ages,  it  is  by  far  the  most  fatal  in  the 
fifth  or  last  age  or  stage,  just  before  the  transformation. 

"  This  disease  was  proved  by  Bassi  to  be  due  to  the  development  of 
a  fungus  (Botrytis  BassianaJ  in  the  body  of  the  worm.  It  is  certainly 
infectious,  the  spores,  when  they  come  in  contact  with  the  body  of  the 
worm,  germinating  and  sending  forth  filaments  which  penetrate  the 
sMn,  and  upon  reaching  the  internal  parts  give  off  minute  fk)ating 
corpuscles,  which  eventually  spore  in  the  efflorescent  manner  described. 
Yet  most  silk-worm  raisers,  including  such  good  authorities  as  E.  P. 
Gu6rm-MeneviUe  and  Eugene  Eobert,*  who  at  first  implicitly  believed 
in  the  fungus  origin  of  this  disease,  now  consider  that  the  Botrytis  is 
only  the  iStimate  symptom — ^the  termination  of  it.  At  the  same  time 
they  freely  admit  that  the  disease  may  be  contracted  by  the  Botrytis 
spores  coming  in  contact  with  worms  predisposed  by  unfavorable  condi- 
tions to  their  influence.  Such  a  view  implies  the  contradictory  belief 
that  the  disease  may  or  may  not  be  the  result  of  the  fungus;  and  those 
who  consider  the  fungus  as  the  sole  cause  certainly  have  the  advantage 
of  consistency.''  Dr.  Carpenter,  of  microscopic  fame,  believes  in  the 
ftmgus  origin  of  the  disease,  and  thinks  it  entirely  caused  by  floating 
spores  being  carried  in  at  the  spiracles  or  breathing  orifices  of  the  worm 
and  germinating  in  the  interior  of  the  body. 

Whichever  view  be  held,  it  appears  very  clear  that  no  remedies  are 
known,  but  that  care  in  procuring  good  eggs,  care  in  rearing  the  worms, 
good  leaves,  pure,  even-temperatured  atmosphere,  and  cleanliness,  are 
checks  te  the  disease.  The  drawers  and  other  objects  with  which  tiie 
diseased  worms  may  have  been  in  contact  should  be  purified  by  fund- 
gations  of  sulphurous  acid  (SO2),  produced  by  mixing  bisulphite  of 
soda  with  any  strong  acid,  or,  better  stiU,  by  subjecting  them  to  a  car- 
bolic-acid spray  from  an  atomizer.  In  this  way  aU  fungus  spores  wiU 
be  destroyed.  In  fact  it  will  be  weU  to  wash  off  the  trays  or  shelves 
once  in  a  while  with  diluted  carbolic  acid,  as  a  sure  preventive.  It  is 
the  best  disinfectant  known  to  science.  The  cheapest  kinds  may  be 
used  with  the  same  efficacy  as  the  more  expensive. 

Another  disease,  known  as  pihrinc^  has  proved  extremely  fatal  in 
Southern  Europe^  and  for  twenty  years  has  almost  paralyzed  silk-cult- 
ure in  Franco,  it  is  a  disease  which,  in  its  nature  and  action,  except 
in  being  hereditary,  bears  a  striking  analogy  to  cholera  among  men. 
"The  worms  alfectcd  by pehrine  grow  uuequaUy,  become  languid,  lose 
appetite,  and  often  manifest  discolored  spots  ui^on  the  skin.  They  die 
at  all  ages,  but,  as  in  muscardlne,  the  mortality  is  greatest  in  the  last 
age.  The  real  nature  of  this  malady  was  for  a  long  time  unknown.  In 
1849,  M.  Gu6rin-M6ncville  first  noticed  floating  corpuscles  in  the  bodies 
of  the  diseased  worms.  These  corpuscles  were  supposed  by  him  to  be 
endowed  with  independent  life,  but  their  motion  was  afterwards  shown 
by  Filii)pi  to  depend  on  what  is  known  iis  the  Brownian  motion,  and 
they  are  now  kno^vn  either  by  the  name  of  panhistophyton^  first  given 
them  by  Lebret,  or  by  that  of  psorospermico.  They  fill  the  silk  canals, 
invade  the  intestines,  and  spread  throughout  the  tissues  of  the  animal 
in  all  its  dift'erent  states ;  and  though  it  was  lor  a  long  time  a  mooted 
question  as  to  whether  they  were  the  true  cause  or  the  mere  residt  of 
the  disease,  the  praiseworthy  researches  of  Pasteur  have  demonstrated 
that  i^^brine  is  entiidy  dependent  upon  the  presence  and  multii)lication 
of  these  corpuscles.  He  has  analyzed  the  disease  so  clearly  that  not 
only  do  we  see  its  nature,  but  are  able  to  point  out  the  remedy.    The 
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disease  is  both  contagious  and  infectious,  because  the  corpuscles  which 
have  been  passed  vnth  the  excrement  or  with  other  secretions  of  dis- 
eased worms  have  been  taken  into  the  alimentary  canal  of  healthy  ones 
in  devouring  the  soiled  leaves,  and  because  it  may  be  inoculated  by 
wounds  inflicted  by  the  claws.  It  is  hereditary  on  the  mother's  side, 
because  the  moth  may  have  the  germ  of  the  disease  and  yet  oviposit. 
Indeed,  the  eggs  may  be  affected  and  yet  look  fair  and  good,  the  mi- 
croscopic psorospermiw  not  being  visible,  so  that  the  only  true  test  of 
disease  or  health  is  an  examination  of  the  parent  moth  j  and  by  killing 
off  all  infected  motlis  the  disease  can  be  controlled. 

"  Both  the  diseases  mentioned  are,  therefore,  in  the  strict  sense  of  the 
word,  silk- worm  plagues ;  the  one  of  a  fungus  and  the  other  of  an  epi- 
zootic nature.  Each  may  become  epidemic  when  the  conditions  are  fa- 
vorable for  the  undue  multiplication  of  the  minute  organisms  which 
produce  them,  or  when  the  checks  to  the  increase  of  such  organisms  are 
removed  by  carlessness  or  ignorance."  Cleanliness  and  pur^cation  are 
absolutely  necessary  in  treating  both  these  diseases,  and  inpdbrine  care 
must  be  taken  to  see  that  the  eggs  are  sound  by  a  microscopic  examina- 
tion of  the  moths.  This  may  be  done  after  the  eggs  are  laid,  and  if  the 
corpuscles  be  found  in  the  mother,  her  eggs  should  be  discarded. 

Silk-womis  are  subject  to  other  diseases,  but  none  of  them  have  ever 
acquired  the  importance  of  those  described.  What  is  called  gattine  by 
older  authors  is  but  a  mild  phase  of  p^brine.  The  worms  are  apt  to  be 
purged  by  unwholesome  leaves;  too  great  heat  makes  them  siddy;  or 
they  maj'  become  yellow,  limp,  and  die  of  a  malady  called  grasserie  or 
jaundice,  which  is  almost  sure  to  appear  in  large  broods,  and  which  is  very 
common  in  those  reared  in  this  country.  When  the  worms  die  from 
being  unable  to  molt  they  are  called  lunettes,  and  such  cases  are  most 
abundant  at  the  fourth  molt.  All  these  different  ailments,  and  others 
not  mentioned,  have  received  names,  some  local,  others  more  general ; 
but  none  of  them  warrant  further  notice  here,  as  they  are  not  likely  to 
become  very  troublesome  if  proper  attention  and  care  be  given  to  the 
worms. 

VAUIETIES  OR  RACES. 

As  before  stated,  domestication  has  had  the  effect  of  producing  nu- 
merous varieties  of  the  silk- worm,  every  different  climate  into  which  it 
has  been  carried  having  produced  either  some  changes  in  the  quality  of 
the  silk,  or  the  shape  or  color  of  the  cocoons,  or  else  altered  the  habits 
of  the  worm. 

Some  varieties  produce  but  one  brood  in  a  year,  no  matter  how  the  eggs 
are  manipulated ;  such  are  known  as  Annuals.  Others,  known  as  BivoU 
tins^  hatch  twice  in  the  course  of  the  year ;  the  first  time,  as  with  the  An- 
nuals, in  April  or  May,  and  the  second,  eight  or  ten  days  after  the  eggs 
are  laid  by  the  first  brood.  The  eggs  of  the  second  brood  only  are 
kept  for  the  next  yearns  cro]7,  as  those  of  the  first  brood  always  either 
hatch  or  die  soon  alter  being  laid.  The  Trevoltins  i)roduce  three  annual 
generations.  There  are  also  Quadrivoltins,  and,  in  Bengal,  a  variety 
known  as  Baccy,  which  is  said  to  produce  eight  generations  in  the  course 
of  a  year.  Some  varieties  molt  but  three  times  instead  of  four,  espe- 
cially in  warm  countries  and  with  Trevoltins.  Exiicriments,  taking  into 
consideration  the  size  of  the  cocoon,  quality  of  silk,  time  occupied, 
hardiness,  quantity  of  leaves  required,  etc.,  have  proved  the  annuals 
to  be  more  profitable  than  any  of  the  poly voltins,  although  Bivoltins 
are  often  reared ;  and  IVIr.  Alired  Brewster,  of  San  Gabriel,  Oal.,  says 
that  he  found  a  green  Japanese  variety  of  these  last  more  hardy  than 
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the  Chinese  Annuals.  Varieties  are  also  known  by  the  color  of  the 
cocoons  they  produce,  as  greens,  or  whites,  or  yellows,  and  also  by  the 
country  in  which  they  flourish.  The  white  sUk  is  the  most  valuable 
in  commerce,  but  the  races  producing  yellow,  cream-colored,  or  flesh- 
colored  cocoons  are  generally  considered  to  be  the  most  vigorous.  No 
classification  of  varieties  can  be  attempted,  as  individuals  of  the  same 
breed  exported  t-o  a  dozen  diflerent  localities  would,  in  all  probability, 
soon  present  a  dozen  varieties.  The  three  most  marked  and  noted 
European  varieties  are  the  Milanese  (Italian)  breed^  producing  fine 
small  yellow  cocoons*;  the  Ard^che  (French)  producmg  large  yellow 
cocoons,  and  the  Brousse  (Turkish)  producing  large  white  cocoons  of 
the  best  quality  in  Eui-ope.  Owing  to  the  fearful  prevalence  of  p4brine 
among  the  French  and  Italian  races  for  fifteen  or  twenty  years  back^  tiie 
Japanese  Annuals  have  come  into  favor.  The  eggs  are  bought  at  Yoko- 
hama in  September,  and  shipped  during  the  winter.  There  are  two 
principal  varieties  in  use,  the  one  producing  white  and  the  other  green- 
ish cocoons,  and  known  respectively  as  the  white  Japanese  and  the 
green  Japanese  Annuals.  These  cocoons  are  by  no  means  large,  but  the 
pods  are  solid  and  firm,  and  yield  an  abundance  of  silk.  They  are 
about  of  a  size,  and  both  varieties  are  almost  always  constricted  in  the 
middle  (PI.  II,  Fig.  4,  c  green,  d  white).  Another  Valuable  race  is  the 
white  Chinese  Annual  (PI.  11,  Fig.  4,  c),  which  much  resembles  thewWte 
Japanese,  but  is  not  as  generally  constricted.  Plate  II,  Fig.  4,  a  and  b 
represent,  respectively,  white  and  yellow  French  Annuals. 

WINTERINa  AND  HATCHINa  THE  EGGS. 

We  have  already  seen  the  importance  of  getting  healthy  eggs,  free 
from  hereditary  disease,  and  of  good  and  valuable  races.  There  is  little 
danger  of  premature  hatching  until  December,  but  from  that  time  on, 
the  eggs  should  be  kept  in  a  cool,  dry  room  in  tin  boxes  to  prevent  the 
ravages  of  rats  and  mice.  They  are  most  safely  stored  in  a  dry  cellar, 
where  the  temperatuie  rarely  sinks  below  the  freezing  point,  and  they 
should  be  occasionally  looked  at  to  make  sure  that  they  are  not  afiiected 
by  mold.  If,  at  any  time,  mold  be  perceived  upon  them  it  should  be  at 
once  nibbed  or  brushed  off,  and  the  atmosphere  made  drier.  K  the  tin 
boxes  be  perforated  on  two  sides  and  the  perforations  covered  with  fine 
wire  gauze,  the  chances  of  injury  will  be  reduced  to  a  minimum. 

The  eggs  may  also,  whether  on  cards  or  loose,*  be  tied  up  in  small 
bags  and  hung  to  the  ceiling  of  the  cold  room.  The  string  of  the  bag 
should  be  passed  through  a  bottle  neck  or  a  piece  of  tin  to  prevent  injury 
from  rats  and  mice.  The  temperature  should  never  be  allowed  to  rise 
above  4(P  F.,  but  may  be  allowed  to  sink  below  freezing  point  without 
injury.  Indeed,  eggs  sent  from  one  country  to  another  are  usually 
packed  in  ice.  They  should  be  kept  at  a  low  temperature  until  the  Mul- 
berry leaves  are  well  started  in  the  spring,  and  great  care  must  be  taken 
as  the  weather  grows  warmer  to  prevent  hatching  before  their  food  is 
ready  for  them,  since  both  the  Mulberiy  and  Osage  orange  are  rather 
late  in  leafing  out.  One  great  object  should  be,  in  fact,  to  have  them 
all  kept  back,  as  the  tendency  in  our  climate  is  to  premature  hatching. 
Another  object  should  be  to  have  them  hatch  uniformly,  and  this  is  best 
attained  by  keeping  together  those  laid  at  one  and  the  same  time,  and 
by  wintering  them,  as  already  recommended,  in  cellars  that  are  cool 
enough  to  prevent  any  embryonic  development.    They  should  then,  as 

"*  For  explanation  see  what  foUows  under  egg-laying. 


REPORT  OF  THE  ENTOMOLOGIST.  225 

80011  as  the  leaves  of  their  food-plant  has  cominenced  to  put  forth,  be 
placed  in  trays  and  brought  into  a  well-aired  room  where  the  tempera- 
ture averages  about  75^  F.  K  they  have  been  wintered  adhering  to  the 
cloth  on  which  they  were  laid,  aU  that  is  necessary  to  do  is  to  spread 
this  same  cloth  over  the  bottom  of  a  tray.  If,  on  the  contrary,  they  have 
been  wintered  in  the  loose  condition,  they  must  be  uniformly  silted  or 
spread  over  sheets  of  cloth  or  paper.  The  temperature  should  be  kept 
uniform,  and  a  small  stove  in  the  hatching-room  wiQ  prove  very  val- 
uable in  providing  this  uniformity.  The  heat  of  the  room  may  be  in 
creased  about  2°  each  day,  and  if  the  eggs  have  been  well  kept  back 
during  the  winter,  they  will  begin  to  hatch  under  such  treatment  on  the 
fifth  or  sixth  day.  By  no  means  must  the  eggs  be  exposed  to  the  sun's 
rays,  which  would  kiQ  them  in  a  very  short  time.  As  the  time  of  hatch- 
ing approaches,  the  eggs  grow  lighter  in  color,  and  then  tiie  atmos- 
phere must  be  kept  moist  artificially  by  sprinkling  the  floor,  or  other- 
wise, in  order  to  enable  the  worms  to  eat  through  the  egg-shell  more 
easily.  They  also  appear  fresher  and  more  vigorous  with  due  amount 
of  moisture. 

FEEDING  AND  BEARING  THE  WORMS. 

The  room  in  which  the  rearing  is  to  be  done  should  be  so  arranged 
that  it  can  be  thoroughly  and  easily  ventilated,  and  warmed  if  desirable. 
A  northeast  exposure  is  the  best,  and  buildings  erected  for  the  express 
purpose  should,  of  course,  combine  these  requisites.  If  but  few  worms 
are  to  be  reared,  all  the  operations  can  be  performed  in  trays  upon  tables, 
but  in  large  establishments  the  room  is  arranged  with  deep  and  numer- 
ous shelves,  from  4  to  8  feet  deep  and  2  feet  6  inches  apart.  AU  wood, 
however,  should  be  well  seasoned,  as  green  wood  seems  to  be  injurious 
tx)  the  health  of  the  worms.  When  the  eggs  are  about  to  hatch,  mosquito- 
netting  or  perforated  paper  should  be  laid  over  them  lightly.  Upon  this 
can  be  evenly  spread  freshly-pluclied  leaves  or  buds.  The  worms  will 
rise  through  the  meshes  of  the  net  or  the  holes  in  the  paper  and  cluster 
upon  the  leaves,  when  the  whole  net  can  easily  be  moved.  In  this  mov- 
ing, paper  has  the  advantage  over  the  netting,  in  that  it  is  stiffer  and 
does  not  lump  the  worms  together  in  the  middle.  They  may  now  be 
spread  upon  the  shelves  or  trays,  care  being  taken  to  give  them  plenty 
of  space,  as  they  grow  rapidly.  Each  day's  hatching  should  be  kept 
separate  in  order  that  the  worms  may  be  of  a  uniform  size,  and  go  through 
their  different  moltings  or  sicknesses  with  ^•egidarity  and  muformity ; 
and  all  eggs  not  hatched  after  the  fourth  day  from  the  appearance  of 
the  first  should  be  thrown  away,  as  they  wiU  be  found  to  contain  inferior, 
weakly,  or  sickly  worms.  It  is  calculated  that  one  ounce  of  eggs  of  a 
good  race  will  produce  100  pounds  of  fresh  cocoons ;  while  for  every 
additional  ounce  the  percentage  is  reduced  if  the  worms  are  all  raised 
together,  until  for  20  ounces  the  average  does  not  exceed  25  pounds  of 
cocoons  per  ounce.  Such  is  the  general  experience  throughout  France, 
according  to  Gu^rin-M^neville,  and  it  shows  the  importance  of  keeping 
them  in  small  broods,  or  of  rearing  on  a  moderate  scale. 

The  young  worms  may  be  removed  from  place  to  place  by  means  of  a 
small  camel's-hair  brush,  but  should  b^  handled  as  little  as  possible.  The 
best  mode  of  feeding  and  caiing  for  them  is  by  continuing  the  use  ot 
the  feeding-net  first  mentioned.  As  the  worms  increase  in  size  the  net 
must  have  larger  meshes,  and  if  it  should  be  used  eveiy  time  fresh  food 
is  furnished,  it  will  save  a  large  amount  of  time  and  care.  It  entkely 
obviates  the  necessity  of  handling  the  worms,  and  enables  the  person 
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having  charge  of  them  to  keep  them  thoroughly  clean ;  for,  while  they 
pass  up  through  the  net  to  take  their  fresh  food,  their  excrement  "drops 
through  it  and  is  always  taken  up  with  the  old  litter  beneath.  It  alio 
acts  as  a  detective  of  disease;  for  sucli  worms  as  are  injured,  feeble,  or 
sickly,  usually  fail  to  mount  through  the  meshes  and  should  be  canicd 
off  and  destroyed  with  the  refuse  in  the  old  net  below.  This  placing  on 
of  the  new  net  and  carrying  away  of  the  old  is  such  a  great  conven- 
ience and  time-saver  that  in  France,  for  many  years,  pai)er  stamped 
by  machinery  with  holes  of  difierent  sizes,  suited  to  the  difierent  stages 
of  the  worms,  has  been  used.  The  paper  has  the  advantage  of  cheap- 
ness and  stifi'ness,  but  a  discussion  as  to  the  best  material  is  unneces- 
sary here,  the  aim  being  to  enforce  the  principle  of  the  progressive  rise 
of  the  woiTus.    Details  will  suggest  themselves  to  the  operator. 

Where  the  nets  are  not  used,  there  is  an  advantage  in  feeding  the 
worms  upon  leaf-covered  twigs  and  branches,  because  these  last  allow  a 
free  passage  of  air,  and  the  leaves  keep  fresh  a  longer  time  than  when 
plucked.  In  this  feeding  with  branches  consists  the  whole  secret  of  the 
California  system,  so  much  praised  and  advocated  by  M.  L.  Prevost. 
The  proper  stamped  paper  not  being  easily  obtained  in  this  country, 
mosquito-netting  will  be  found  a  ver^*^  fair  substitute  while  the  worms 
are  yoimg,  and  when  they  are  larger  I  have  found  thin  slats  of  some 
non-resinous  and  well-seasoned  wood,  tacked  in  parallel  lines  to  a  frame 
just  large  enough  to  set  in  the  trays,  very  serviceable  and  convenient — 
small  square  blocks  of  similar  wood  being  used  at  the  comers  of  the 
tray  to  support  the  frame  while  the  worms  are  passing  up  through  it. 
Coarse  twine-netting  stretched  over  a  similar  fi^me  will  answer  the 
same  purpose,  but  wire-netting  is  less  useful,  as  the  worms  dislike  the 
smooth  metal. 

Where  branches,  and  not  leaves,  are  fed,  the  Osage  orange  has  the 
advantage  of  Mulberry,  as  its  spines  prevent  too  close  settling  or  pack- 
ing, and  thus  insure  ventilation.  It  js  recommended  by  many  to  feeA 
the  worms  while  in  their  first  age,  and  consequently  weak  and  tender, 
leaves  that  have  been  cut  up  or  hashed,  in  order  to  give  them  more 
edges  to  eat  upon  and  to  make  less  work  for  them.  This,  however,  is 
hardly  necessary  with  Annuals,  althougl^  it  is  quite  generally  practiced 
in  France.  With  the  second  brood  of  Bivoltins  it  might  be  advisable, 
iaasmuch  as  the  leaves  at  the  season  of  the  year  when  t£ey  appear,  have 
attained  their  full  growth  and  are  a  little  tough  for  the  newly  hatched 
individuals.  In  the  spring,  however,  the  leaves  are  small  and  tender, 
and  nature  has  provided  the  young  worms  with  sufficiently  strong  jaws 
to  cut  them. 

Many  rules  have  been  laid  down  as  to  regularity  of  feeding,  and  much 
stress  has  been  put  upon  it  by  some  writers,  most  advising  four  meals  a 
day  at  regular  intervals,  while  a  given  number  of  meals  between  molts 
has  also  been  urged  5  but  such  definite  rules  are  of  but  little  avail,  as  so 
much  depends  upon  circumstances  and  conditions.  The  food  should,  in 
fact,  be  renewed  whenever  the  leaves  have  been  devoured,  or  whenever 
they  have  become  in  the  least  dry,  which,  of  course,  takes  place  much 
quicker  when  young  and  tender  than  when  mature.  This  also  is  an 
objection  to  the  use  of  the  hashed  leaves,  as,  of  comse,  they  would  dry 
very  quickly.  The  worms  eat  moat  freely  early  in  the  morning  and  late 
at  night,  and  it  would  be  well  to  renew  the  leaves  abundantly  between 
5  and  G  a.  m.  and  between  10  and  11  p.  m.  One  or  two  additional  meals 
should  be  given  during  the  day,  according  as  the  worms  may  seem  to 
need  them.  Great  care  should  be  taken  to  pick  the  leaves  for  the  early 
morning  meal  the  evening  before,  £M3  when  picked  and  fed  with  the  4qw 
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upon  them  tliey  are  more  apt  to  induce  disease.  Indeed,  the  rule  should 
be  laid  down,  never  feed  wet  or  damp  leaves  to  your  worms.  In  case 
they  are  picked  during  a  rain,  they  should  be  thoroughly  dried  before 
being  fed ;  and  on  the  approach  of  a  storm  it  is  always  well  to  lay  in  a 
stock,  which  should  bo  kept  from  heating  by  occasional  stirring.  Care 
should  also  be  tiikcn  to  spread  the  leaves  evenly,  so  that  all  may  feed 
alike.  During  this  first  and  most  deUcate  age  the  worm  requires  much 
care  and  watching. 

As  the  fifth  or  sixth  day  approaches,  signs  of  the  first  molt  begin  to 
be  noticed.  The  worm  begins  to  lose  appetite  and  grow  more  shiny,  and 
soon  the  dark  spot  already  described  appears  above  the  head.  Feeding 
should  now  cease,  and  the  shelves  or  trays  should  be  made  as  clean  as 
possible.  Some  will  undoubtedly  undergo  the  shedding  of  the  skin  much 
more  easily  and  quickly  tlian  others,  but  no  feed  should  be  given  to  these 
forward  individuals  until  nearly  all  have  completed  the  molt.  This 
serves  to  keep  the  batch  together,  and  the  first  ones  will  wait  one  or 
even  two  days  without  injury  from  want  of  food.  It  is,  however,  un- 
necessary to  wait  for  all,  as  there  will  always  be  some  few  which  remain 
sick  after  the  gieat  majorit^y^  have  cast  their  skins.  These  should  either 
be  set  aside  and  kept  separate,  or  destroyed,  as  they  are  usually  the 
most  feeble  and  most  inclined  to  disease ;  otherwise,  the  batch  will  grow 
more  and  more  irregular  in  their  meltings  and  the  diseased  worms  will 
contaminate  the  healthy  ones.  It  is  really  doubtful  whether  the  mlk 
raised  fix)m  these  weak  individuals  will  pay  for  the  trouble  of  rearing 
them  separately,  and  it  will  be  better  perhaps  to  destroy  them.  The 
importance  of  keeping  each  batch  together,  and  of  causing  the  worms  to , 
molt  simultaneously,  cannot  be  too  much  insisted  upon  as  a  means  of 
saving  time. 

As  soon  as  the  great  majority  have  molted  they  should  be  copiously 
fed,  and,  as  they  giow  veiy  rapidly  after  each  molt,  and  as  they  must 
always  be  allowed  plenty  of  room,  it  will  probably  become  necessary  to 
divide  the  batch,  and  this  is  readily  done  at  any  meal  by  removing  the 
net  when  about  half  of  the  worms  have  riseji  and  replacing  it  by  an 
additional  one.  The  space  allotted  to  each  batch  should,  of  course,  be 
increased  proportionately  with  the  growth  of  the  worms.  The  same 
precautions  should  be  obser\'ed  in  the  three  succeeding  molts  as  in  this 
first  one. 

As  regards  the  temperature  of  the  reanng-room,  great  care  should  be 
taken  to  avoid  all  sudden  changes  fix)m  warm  to  cold,  or  vice  versa.  A 
mean  temperature  of  75°  or  80^  F.  will  usually  bring  the  worms  to  the 
spinning-point  in  the  course  of  35  days  after  hatching,  but  the  rapidity 
of  development  depends  upon  a  variety  of  other  causes,  such  as  quality 
of  leaf,  race  of  worm ,  &c.  If  it  can  be  prevented,  the  temperature  should 
Dot  be  i)ermitted  to  rise  very  much  above  80^,  and  it  is  for  this  reason 
that  a  room  with  a  northern  or  northeastern  exposure  was  recommended 
as  prefeiable  to  any  other.  The  air  should  be  kept  pure  all  of  the  time, 
and  arrangements  sliould  bo  made  to  secure  a  good  circulation.  Great 
eare  should  be  tak^n  to  guard  against  the  incursions  of  ants  and  other 
predaoeous  insec'ts,  which  would  make  sad  havoc  among  the  worms  were 
they  allowed  an  en  I  ranee;  and  all  through  the  existence  of  the  insect, 
from  the  egs  to  the*  moth,  rats  and  mite  are  on  the  watch  for  a  chance 
to  get  at  them,  and  are  to  be  feai^ed  almost  as  much  as  any  other  enemy 
the  silk-worm  has. 

The  second  and  third  casting  of  the  skin  take  place  with  but  little 
more  difdculty  than  the  first,  but  the  fourth  is  more  laborious,  and  the 
worms  not  only  take  more  time  in  undergoing  it,  but  more  often  perish 
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in  the  act.  At  this  molt  it  is  perhaps  better  to  give  the  more  forward 
individuals  a  light  feed  as  soon  as  they  have  completed  the  change,  in- 
asmuch as  it  is  the  last  molt  and  but  little  is  to  be  gained  by  the  retar- 
dation, whereas  it  is  important  to  feed  them  all  that  they  will  eat,  since 
much  of  the  nutriment  given  during  the  last  age  goes  for  the  elaboration 
of  the  silk.  At  each  successive  molt  the  color  of  the  worm  has  been 
gradually  whitening,  until  it  is  now  of  a  decided  cream  color.  Some 
breeds,  however,  remain  dark,  and  occasionally  there  is  an  individual 
with  zebra-Uke  markings.  During  these  last  few  days  the  worms  require 
the  greatest  care  and  attention.  All  excrement  and  litter  must  be  often 
removed,  and  the  sickly  and  diseased  ones  watched  for  and  removed 
from  the  rest.  The  quantity  of  leaves  which  they  devour  in  this  fifth 
age  is  something  enormous,  and  the  feeding  will  keep  the  attendant 
busily  employed. 

Summed  up,  the  requisites  to  successful  silk- worm  raising  are :  1st. 
Uniformity  of  age  in  the  individuals  of  the  same  tray,  so  as  to  insure 
their  molting  simultaneously.  2d.  No  intermission  in  the  supply  of 
fresh  food,  except  during  the  molting  periods.  3d.  Plenty  of  room  so  that 
the  worms  may  not  too  closely  crowd  each  other.  4th.  Fresh  air  and  as 
uniform  temperature  as  possible.  5th.  Cleanliness.  The  last  three  are 
particularly  necessary  during  the  fourth  and  fifth  ages.  While  BmaJL 
the  frass,  dung,  and  detritus  dry  rapidly,  and  may  (liough  they  should 
not)  be  left  for  several  days  in  a  tray  with  impunity,  but  he  who  allows 
his  trays  to  go  unxjleaned  far  more  than  a  day  during  the  ages  mentioned 
will  suffer  in  the  disease  and  mortality  of  his  worms  just  as  they  are 
reaching  the  spinning-point 

PREPARATION  FOR   SPINNING. 

With  eight  or  ten  days  of  busy  feeding,  after  the  last  molt,  the  worms, 
as  we  have  learned  before,  will  begin  to  lose  appetite,  shrink  in  size, 
become  restless,  and  throw  out  silk,  and  the  arches  for  tJie  spinning  of 
the  cocoons  must  now  be  prepared.  These  can  be  made  of  twigs  of 
different  trees,  two  or  three  feet  long,  set  up  upon  the  shelves  over  the 
worms,  and  made  to  interlock  in  the  form  of  an  arch  above  them* 
Interlace  these  twigs  with  broom-corn,  hemlock,  or  other  well-dried 
brush.  The  feet  of  each  arch  should  be  only  about  a  foot  apart.  The 
temperature  of  the  room  should  now  be  kept  above  80^,  as  the  silk  does 
not  flow  so  freely  in  a  cool  atmosphere.  The  worms  will  immediately 
mount  into  the  branches  and  commence  to  spin  their  cocoons. ,  Thej 
will  not  all,  however,  mount  at  the  same  time,  and  those  which  are  more 
tardy  should  bo  fed  often,  but  in  small  quantities  at  a  time,  in  order  to 
economize  tlie  leaves,  as  almost  every  moment  some  few  will  quit  and 
mount.  There  will  always  be  a  few  which  altogether  fail  to  mount,  and 
prefer  to  spin  in  their  trays.  It  is  best,  therelbre,  after  the  bulk  have 
mounted,  to  remove  the  trays  and  lay  brush  carefully  over  them.  The 
fact  that  the  worms  already  mounted  make  a  final  discharge  of  soft  and 
scmi-lluid  excrement  before  beginning  to  spin  mi^es  this  separation 
necessary,  as  otherwise  the  cocoons  of  the  lower  ones  would  be  badly 
soiled.  As  the  worms  begin  to  spin  they  should  be  carefully  watched, 
to  guard  against  two  or  three  of  them  making  what  is  called  a  double 
or  treble  cocoon,  which  would  be  unfit  for  reeling  purposes.  When- 
ever one  worm  is  about  to  spin  up  too  near  another,  it  should  be  care- 
fully removed  to  another  part  of  the  arch.  In  two  or  three  days  the 
spinning  will  have  been  completed,  giUfl  iji  ^ix  or  seven  the  chr|ysa|is  wilj 
^e  formetj. 
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GATHERma  THE    COCOONS. 

Eight  (lays  from  the  time  the  spinning  commenced  it  will  be  time  to 
ither  the  cocoons.  The  arches  should  be  carefully  taken  apart,  and 
,ao  spotted  or  stained  cocoons  j&rst  removed  and  laid  aside.  Care  should  * 
)e  taken  not  to  stain  the  clean  ones  with  the  black  fluids  of  such  worms 
may  have  died  and  become  putrid,  for  there  are  always  a  fewof  tiiese 
JUL  eveiy  cocoonery.  The  outer  cocoons  of  loose  or  floss  silk  are  then 
X)m  from  the  inner  cocoons  or  pods,  and  the  latter  separated  according 
ti  color,  weight  and  firmness  of  texture;  those  which  best  resist  pressure 
ndicating  that  the  worm  has  best  accompUshed  its  work.  Too  much  care 
cannot  be  taken  to  remove  the  soft  or  imperfect  cocoons,  as  if  mixed  with 
ihe  firm  ones,  they  would  be  crushed  and  soil  the  others  with  their  con- 
l^ents.  The  very  best  of  the  firm  cocoons  are  now  to  be  chosen  as  seed  for 
the  next  year,  unless  the  raiser  prefers  buying  his  eggs  to  the  trouble  of 
taring  for  the  moths  and  keeping  the  eggs  through  the  winter.  Eggs 
bought  from  large  estabhshments  are,  however,  apt  to  be  untrustwor&y, 
Emd  it  is  well  for  all  silk-raisers  to  provide  their  own  seed.  These  co- 
coons should  be  chosen  for  their  firmness,  and  the  fineness  and  color  of 
the  silk^  rather  than  for  their  size.  Mr.  Crozier  says:  "K  white,  take 
them  of  the  purest  white,  neither  soft  nor  satin-like;  if  yeUow^  give  the 
preference  to  the  straw-colored,  which  are  the  most  sought  aner;  and, 
last,  if  they  are  the  green  of  Japan,  the  greener  they  are,  of  a  dark, 
sharp  color,  very  glossy,  the  better  is  the  quality  of  the  thread.  Dis- 
card the  pale  shades  in  the  last  breed.''  H  there  are  any  double  or 
treble  cocoons  in  the  batch,  of  the  right  color,  quality,  and  consistency, 
they  should  be  used  before  the  others,  as  they  are  just  as  good  for  breed- 
ing purposes,  though  unfit  for  reeling.  In  estimating  the  quantity  that 
wil  be  required,  the  following  figures  will  be  of  use :  The  general  esti- 
mate is  always  made  of  40.000  eggs  to  the  ounce,  and  also  that  each 
female  lays  from  300  to  400  eggs.  Taking  the  higher  estimate,  it  will 
require  only  100  females  to  lay  an  ounce  of  eggs ;  taking  the  lower,  it 
will  require  133.  It  will,  therefore,  not  be  safe  to  take  fewer  than  200 
cocoons,  half  males  and  half  females,  if  an  ounce  of  seed  is  desired,  and 
firom  that  to  225  would  be  safer.  While  it  may  not  always  be  possible 
to  determine  the  sex  of  the  cocoons  by  their  shape,  we  may  approxi- 
mately separate  them  by  weighing.  The  whole  quantity  set  aside  for 
breeding  purposes  is  first  weighed  in  order  to  get  the  average,  and  then 
each  one  is  weighed  separately,  and  all  above  tiie  average  may  be  pretty 
accurately  considered  females  and  all  below  it  males.  These  breeding 
cocoons  should  now  be  either  pasted  upon  card-board  on  their  sides,  or 
strung  upon  a  string,  great  care  being  taken  to  run  the  needle  through 
the  silk  only  and  not  deep  enough  to  injure  the  chrysalis,  the  obj^ 
being  in  both  cases  to  secure  the  cocoon  so  that  the  moth  can  the  more 
readily  make  its  escape.  They  can  be  laid  aside  in  a  rat-proof  place  to 
await  the  appearance  of  the  moths,  and  in  the  mean  time  the  other  co- 
ooons  should  be  taken  care  of. 

CHOKING  THE  CHRYSALIS. 

In  most  silk-producing  countries  the  parties  who  raise  the  cocoons  seU 
them  to  the  reeling  estabhshments  before  sufibcation  is  necessary,  as 
these  establishments  have  better  facihtiea  for  this  work  than  are  to  be 
found  in  private  families.  K,  however,  th6  reeling  is  done  by  the  raiser, 
or  some  time  must  elapse  before  the  cocoons  can  be  sent  to  a  reeling 
establishment,  some  means  must  be  used  to  MU  the  contained  ehrysahfl 
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before  the  cocoon  is  injured  for  reeling  purposes  by  the  egress  of  the 
moth.  This  can  be  done  by  stiiling  them  with  steam  or  choking  them 
by  dry  heat.  Steaming  is  the  surest,  quickest,  and  best  method,  if  the 
facilities  are  at  hand :  it  can  be  done  at  any  steam  mill.  The  cocoons 
*are  laid  ujwn  shelves  in  a  tightly  sealed  box  and  the  steam  is  turned 
in.  Twenty  minutes  will  suffice  to  do  the  required  work,  and  the  co- 
coons are  then  dried  in  the  sun.  The  dry-heat  method  occupies  a  much 
longer  time.  The  cocoons  are  placed  in  shallow  baskets  and  slipped 
on  iron  drawers  into  an  oven  which  is  kept  heated  to  a  temperature 
of  about  200O  Fah.  This  should  not  be  increased  for  fear  of  burning 
the  silk.  This  operation  lasts  from  two  to  twenty-four  hours.  A  cer- 
tain humming  noise  continues  so  long  as  there  is  any  life,  and  its  cessa- 
tion  is  an  indication  that  the  chrysalides  are  all  dead.  Where  the  chok- 
ing is  well  done  there  is  little  loss,  only  about  one  per  cent,  of  the 
cocoons  bursting  at  the  ends.  After  choking  in  tlus  manner,  the 
cocoons  should  be  strewn  upon  long  wooden  shelves,  in  the  shade,  with 
plenty  of  air,  and,  for  the  lirst  few  days,  frequently  stirred.  After  re- 
maining on  these  shelves  for  about  two  months,  with  occasional  stir- 
itngs,  tiie  chrysalides  become  quite  dry  and  the  cocoons  will  preservie 
indefinitely.  They  are,  however,  still  subject  to  the  attacks  of  rats  and 
mice,  and  the  little  beetles  known  as  "museum  i>ests,^  belonging  to  the 
genera  Dermestes  and  Anthrenusj  are  attracted  by  the  dead  chrysalis 
within  and  wiU  penetrate  the  cocoon,  injuring  it  lor  reeling  purposes. 
In  the  warm  Southern  States  the  dry-heat  choking  can  be  accomplished 
by  simple  exposure  to  the  sun.  This  was  done  by  M.  L.  Prevost  in 
Southern  Galifomia,  and  is  practised  habitually  by  Mr.  Crozier  in  Silk- 
yilley  Kans.,  who  says :  "  Here  the  cocoons  need  OBJy  to  be  fully  expK>sed 
to  the  rays  of  the  sun,  from  nine  o'clock  in  the  morning  until  four  o'clock 
in  the  a^^emoon.  Two  or  three  days  of  such  exposure  are  sufficient. 
But,  as  sometimes  strong  wind  can  annihilate  the  effect  of  the  sun's 
warmth,  it  is  good  to  have  for  that  purpose  long  boxes,  4  feet  wide,  sides 
6  inches  high,  to  be  covered  with  glass  frames.  This  will  increase  tlie 
heat,  and  by  absorbing  the  air  of  the  box,  stifle  your  chrysalis  most 
surely."  Ed.  Miiller,  another  California  grower  (l^evada  County),  al- 
ways makes  use  of  this  method  of  stifling  by  the  sun's  rays,  but  says 
that  a  crack  the  glass  cover  of  the  box  should  be  left  open  to  allow  the 
evaporation  of  the  moisture,  which  otherwise  would  collect  in  large 
drops  upon  the  glass,  and,  foiling  back  upon  the  cocoons,  would  keep 
them  moist  for  a  longer  time.  Do  not,  however,  allow  the  ant«  to  creep 
in  at  the  crack,  as  they,  too,  will  penetrate  the  cocoon  to  feed  ux)on  the 
chrysalis. 

In  the  colder  climates  it  has  been  suggested  that  the  clirysalis  could 
be  well  choked,  with  no  injury  to  the  cocoons,  by  placing  them  in  a 
vacuum  box  and  exhausting  the  air.  Chloroform  has  been  used  to  a 
certain  extent,  and  experiments  are  now  being  made  in  France  with 
sulph-hydric  acid  gas,  a  vapor  which  is  evolved  from  the  mixture  of 
dilute  sulphuric  acid  and  sulphide  of  iron;  also,  with  bisulphide  of 
carbon. 

EGG  LAYING — UEPRODrCTION. 

In  from  twelve  to  twenty  days  from  the  time  when  the  worm  com- 
menced to  spin^  the  moths  Avill  begin  to  issue  from  the  cocoons  laid 
aside  for  breedmg  purposes.  They  issue  most  abundantly  during  the 
early  morning  hours,  from  ftJur  to  eight  o'clock,  and  as  they  appear 
they  should  be  taken  by  the  wings  and  the  sexes  kept  apart  for  a 
short  time.    The  males  may  be  readily  distinguished  from  the  females 
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broader  antennj©  and  smaller  bodies,  as  also  by  the  inees-  ! 

teriiig  of  their  wings.    The  females  I'emain  comjjaratively  quiet,  ';  ! 

domens  being  hea\7  and  distended  -with  e;:gs.    A  few  hours  I 

uing,  the  sexes,  in  equal  numbers,  may  be  placed  together, 
re  having  been  taken  to  destroy  any  that  are  at  all  deformed,  in 
keep  the  breed  as  line  as  possible.  "  They  should  be  placed  upon 
card-board,  and  the  room  should  be  kept  as  dark  as  possible  in  i 

at  the  males  shall  not  uncouple  themselves.  For  the  complete 
ation  of  the  eggs,  the  sexes  should  be  kept  together  six  hours, 
nore  nor  less,  anti  occasionally  visited  in  onler  to  replace  those 
lich  may  have  beoome  separated.  Should  there,  on  this  day, 
les  than  females  issue,  the  superfluous  males  may  be  put  in  a 
:)x  and  kept  till  the  next  day,  when  the  state  of  things  may  be 
.  Should  there,  on  the  other  hand,  be  a  superfluity  of  females, 
tilt  number  of  the  strongest  and  most  vigorous  males  should  be 
id  at  4  hours  and  plaeed  with  the  unpaired  females  for  6  hours 
^s  the  pairs  are  uncoupled  at  the  end  of  C  hours,  care  should  be 
►  injure  neither  sex.    The  female  should  be  held  by  the  wings  !  ; 

^  hand  and  the  abdomen  of  the  male  gently  pressed  with  the 
rhe  males  may  then  be  laid  aside  in  a  lx)x,  as  there  may  be  use 
before  all  the  moths  have  api)eared.  After  all  the  females  are 
Dited,  however,  their  mates  may  be  thrown  away.  The  females,  as 
icparated,  should  be  placed  for  a  few  minutes  njHm  sheets  of  blot- 
er,  where  they  will  free  themselves  of  a  quantity  of  greenish-yel- 
.  From  the  blotting-paper  they  should  be  transferred  to  trays 
h  cloth  upon  which  the  eggs  are  to  be  laid.    This  cloth  should  =  ^ 

smoothest  sort  of  wooUen  stuff  rather  than  of  linen  or  paper,  if  * 

iretl  to  remove  the  eggs  at  a  future  time,  as  they  will  stick  so 
le  latter  that  it  will  be  diflBcult  to  remove  without  bruising  them, 
ese  trays  they  may  be  placed  in  rows,  and  will  immediately  com- 
?positing.  It  is  advisable  to  tip  up  the  trays  at  one  end  so  that 
ine  a  little,  as  the  moths  are  then  more  apt  to  lay  their  eggs 
y.  They  should  also  be  kept  in  the  dark,  in  aecordance  with 
imal  habit  of  the  moth.  The  temperature  of  the  room  should 
it  about  750,  and  plenty  of  air  given  during  oviposition.  All  of 
Highly  impregnate  eggs  will  1^  laid  in  about  24  hours,  and  the 
mid  be  removed  after  that  length  of  time.  She  may  continue 
ig  a  short,  time  longer,  but  the  eggs  should  be  kept  by  them- 
id  not  mixed  with  the  others.  It  will  be  well,  also,  if  the  best 
St  breed  be  desireil,  to  keep  the  eggs  of  those  moths  which  were 
vdth  males  that  haxl  been  used  before  separated  from  the  eggs 
those  which  were  coupled  with  virgin  males.  "  The  eggs  are 
served  on  the  cloth  where  originally  deposited,  as  they  are  pro- 
r  a  natural  coating  of  varnish,  and,  being  fiastened,  tie  worms, 
telling,  eat  their  way  out  better.  For  commercial  purposes,  how- 
y  are  usually  detached  during  the  winter  by  immersing  the  cloth 
ig  them  in  cool  soft  water  for  a  few  moments ;  the  moisture  be- 

drained  off  by  means  of  blotting-paper  and  the  eggs  gently 
with  a  paper-knife.  They  are  then  washed  in  soft  water,  thor- 
lied,  and  i)ut  away  for  keeping.  All  eggs  which  swim  on  the 
re  considered  bad  and  discarded.  The  Japanese  producers  sell 
:s  on  cards  or  cartoons  made  of  coarse  silk.  The  cards  are  placed 
n  fnimes,  the  rims  of  which  are  varnished,  so  that  the  moths — 

the  varnish — are  made  to  confine  their  eggs  upon  the  cards, 
e  consequently  covered  in  a  very  regular  and  uniform  manner.'' 
:g  retains  the  characteristic  color  of  the  imimpregnated  ones 
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light  yellow — for  12  or  15  days,  when  it  gradually  acquires  the  gray, 
lavender,  or  greenish  tint  of  impregnation.  The  moths  live  but  a  few 
days  after  having  perpetuated  their  kind. 

REELING. 

"  K  the  mere  rearing  of  the  worm  and  the  production  of  the  cocoons 
is  simple,  the  reeling  of  the  silk  is  by  no  means  so,  as  the  greatest  skill 
is  required  to  accomplish  the  work  properly,  and  the  value  of  a  hank  of 
silk  depends  as  much  on  the  skill  of  the  reeler  as  upon  the  quality  of  the 
originsd  thread.  In  the  best  cocoons  the  silk  will  measure  upwards  of  a 
thousand  feet  in  length,  and,  though  it  appears  single,  it  is  in  reality 
composed  of  two  threads,  which  are  glued  together  and  covered  as  they 
issue  from  the  spinneret  of  the  moth  with  a  glossy  varnish,  which  en- 
ables the  worm  to  fasten  the  silk  where  it  wills,  and  which  is  soluble  in 
warm  water.'' 

In  countries  where  there  are  steam-reeling  establishments,  it  is  gen- 
erally more  profitable  for  the  smaU  raiser  to  sell  his  cocoons,  and  not  go 
to  the  trouble  and  expense  of  reeling  by  hand;  but,  unfortunately,  there* 
is  no  market  for  choked  cocoons  in  this  country,  and  the  raiser  will  be 
under  the  necessity  of  reeling  his  own  silk  if  he  wishes  to  make  the 
most  of  them.  It  will  be  desirable,  then,  in  this  paper,  to  state  the 
£Etcts  and  principles  which  should  govern  the  unwinding  and  reeling,  for 
the  benefit  of  those  who  may  wish  to  use  single  basins  and  reels  worked 
by  hand.  In  the  great  reeling  districts  of  France,  everything  is  brought 
to  such  perfection  in  the  filatures^  or  reeling  establishments,  by  the  aid 
of  steam,  that  the  hand-reels  have  there  almost  gone  out  of  use.  But 
most  of  the  silk  is  unwound  by  hand-power  in  Oluna,  and  excellent  silk 
may  be  made  by  dexterous  management  with  a  good  hand-reel. 

^'  Baw  silk  is  classified  into  organzine,  tram,  and  floss.  Organzine  is 
considerably  twisted  and  is  the  choicest.  Tram  is  made  from  inferior 
cocoons  and  is  but  slightly  twisted.  Floss  is  made  of  the  loose  silk, 
carded  and  spun  like  cotton  or  wool. 

*'  The  thread  of  silk  as  it  unwinds  from  the  cocoon  is  valueless  for 
manufacturing  purposes,  several  of  them  combined  going  to  make  the 
staple  of  commerce.  The  persons  employed  in  unwinding  silk  are  mostly 
women,  one  standing  or  sitting  before  each  basin,  of  which  she  has  en- 
tire charge.  The  basin  is  made  of  copper,  and,  in  the  large  establish- 
ments, the  water  in  each  basin  is  heated  by  steam,  at  the  control  of  tiie 
operator.  The  cocoons  are  plunged  into  the  water,  when  it  is  near  the 
boiling  point,  and  moved  about  so  that  the  gum  which  fastens  the  threads 
becomes  uniformly  and  thoroughly  softened.  They  are  then  beaten  with 
a  small  birchen  broom,  having  the  tips  split,  so  that  the  loose  threads 
readily  fasten  to  them.  After  beating  a  short  time,  the  operator  gets 
all  the  cocoons  fastened,  and,  taking  t^e  bundle  of  threads,  shakes  tlie 
cocoons  till  each  hangs  but  by  a  single  one.  She  now  takes  up  five  ormore 
threads  (brim)^  according  to  the  quality  of  silk  wanted,  unites  them,  and 
introduces  the  combined  staple  or  strand  {fil)  into  a  little  glass  eye  on 
one  side  of  the  basin.  She  then  forms  a  second  similar  strand  and 
introduces  it  into  a  second  eye  on  the  other  side.  The  strands  are  then 
brought  together,  twisted  several  times,  separated  above  the  twist,  and 
introduced  into  two  other  glass  eyes  or  ringlets  through  which  they 
are  led,  one  to  each  end  of  the  reel  or  tambour^  which  is  kept  revolving 
in  a  steady,  rapid  manner,  and  to  which  is  also  given  a  certain  back-aud- 
forth  side  motion.  The  great  object  in  reeling  is  to  get  the  threads  uni- 
form, rounded,  well  join^,  properly  freed  from  moisture,  and  so  crossed 
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3n  the  reel  that  they  ^^iU  not  stick  or  glaze,  as  it  is  termed.  These  ob- 
jects are  attaiiuKl  by  the  twisting  and  the  to-and-fi:o  lateral  movement 
>f  the  i*eol,  as  also  by  properly  regulating  the  distance  between  reel  and 
^asin.  The  imiformity  of  the  thread  depends  on  the  skill  of  the  operator, 
j?ho  must  supply  a  new  thread  as  soon  as  one  begins  to  give  out.  This 
is  called  nourishing  the  silk,  and  is  done  by  dexterously  casting^  with 
bhe  thumb,  the  new  thread  upon  the  combined  strand,  to  which  it  unme- 
iiately  adheres.  In  tliis  she  must  use  much  judgment,  for  the  silk  of  a 
30COon  gradually  gets  lighter  and  finer  as  it  approaches  the  end,  and  the 
anifomiity  of  strand  does  not  entirely  depend  on  the  uniformity  in  num- 
ber of  the  individual  threa<ls  forming  it.  Whenever  the  silk  rises  in 
locks  the  temperature  of  the  water  is  known  to  be  too  hot,  and  when  it 
unwinds  with  difficulty  the  temperature  is,  on  the  contrary,  too  low. 
rhe  operator  is  supplied  with  a  skimmer  with  which  to  remove  all  chrys- 
edides  and  refuse  silk ;  also,  with  a  basin  of  cold  water  in  which  to  cool 
her  fingers,  which  are  being  constantly  dipped  in  the  hot  basin.  This 
constitutes  the  whole  operation  of  unwinding,  but  before  the  skeins,  as 
they  come  from  the  reel,  are  ready  for  the  manufacturer  they  must  un- 
dergo still  further  manipulation.  The  staple  is  first  passed  through  a 
deanser,  consisting  of  a  clasp  lined  with  cloth,  which  catches  any  loose 
Bilk  or  otiier  matter  that  may  be  adhering  to  it.  It  is  then  further  cleansed 
ind  purged  by  being  passed  through  four  similar  cleansers  (purgeurs). 
then  twisted  about  600  times  to  the  yard,  then  doubled  and  again  twisted 
about  400  times  to  the  yard.  It  is  finally  run  on  to  reels  about  1 J  feet 
m  diameter,  and^  taken  oft'  and  twisted  in  a  peculiar  knot  or  hank. 
Through  all  these  operations  the  oscillating  to-and-fro  lateral  motion  is 
kept  up,  so  as  to  produce  the  diagonal  crossing  of  the  strands,  and  it 
will  be  readily  understood  that  each  staple  is,  in  the  end,  composed  of 
ten  or  more  of  the  simple  threads  first  spun  by  the  worm. 

"  The  loose  or  flock  silk,  together  with  all  which,  from  one  cause  or 
another,  cannot  be  reeled,  is  soaked  in  water  for  three  days,  boiled  for 
one-hall  hour  in  clear  lye^  washed  in  rain-water,  and  when  dry,  carded, 
and  spun,  it  makes  an  inferior  floss  silk." 

In  order  to  better  illustrate  these  principles,  we  have  introduced  figures 
of  three  reels.  PI.  I,  Fig.  4,  is  the  old  Piedmontese  reel,  which  for  many 
years  held  its  supremacy,  and  which  has  been  the  foundation  of  numer- 
ous improved  reels.  It  is  formed  of  four  bars  or  arms,  and  is  usually 
about  a  yard  iu  circumference.  One  of  these  bars  is  provided  with 
hinges  so  that  it  may  fold  inwards  towards  the  center  when  it  becomes 
accessary  to  slacken  the  silk  in  order  to  carefully  remove  it  from  the 
reel.  The  lateral  movements  so  necessary  in  order  that  the  consecutive 
circles  shall  not  stick  together  is  gained  in  rather  a  clumsy  manner  by 
means  of  cogs.  The  strands,  after  being  twisted  several  times  at  c,  in 
order  to  round  and  smooth  the  threads  by  friction,  are  passed  over  the 
guides  b  by  which  are  inserted  in  the  traversing  bar  a.  To  this  bar  the 
Uiteral  movement  is  imparted  by  a  pin  connected  with  the  outer  circum- 
ference of  the  cog-wheel  d.  This  is  connected  at  e  with  the  cog  revolv- 
ing with  the  shaft  of  the  reel.  /  represents  a  charcoal-furnace  under 
the  coi)per  basin  g.  The  cross-bar  /*,  to  which  are  attached  the  glass 
eyes  through  which  the  threads  from  the  cocoons  first  pass,  is  usually 
widened  iiito  a  shelf,  upon  which  to  place  the  broom  and  the  cold  water 
for  the  reeler's  lingers. 

PI.  I,  Fig.  5,  and  PI.  II,  Fig.  1,  represent,  respectively,  a  plane  view, 
seen  from  above,  and  a  longitudinal  vertical  section  of  an  old  French 
reel,  difl'eruig  somewhat  from  the  Piedmontese,  and  the  principles  of 
which  are  employed  in  all  the  improved  reeling  estabhshments  of  to-day. 
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a.  The  oblong  water-basin  heated  by  a  charcoal-fumace  or  by  steam, 
and  frequently  divided  by  partitions. 

b  b.  Hooked  wires  or  eyelets  to  guide  several  threads  and  keep  them 
apart. 

c  c.  Points  where  the  threads  are  twisted  upon  each  other  to  clean 
their  surfaces  and  compactly  round  them. 

d.  Cylinder  on  shaft,  with  a  spiral  groove  in  its  surface,  in  which  fits 
a  pin  from  the  traversing-bar,  thus  giving  the  lateral  movement  to  the 
thread  which  goes  through  a  guider  on  the  front  end  of  the  bar,  which 
moves  through  the  arc  of  a  circle. 

e.  The  reel. 

/.  Pulleys  which  transmit  by  a  belt  the  rotary  motion  of  the  cylinder 
d  to  the  reel  6,  that  connected  with  the  reel  being  the  smaller  of  the 
two. 

g.  Friction  lever,  for  tightening  or  slackening  the  endless  cord,  in  set- 
ting or  stopping  the  winding  operation.  There  is  usually  a  series  of 
such  reels  in  one  apartment,  driven  by  the  same  motive  power,  but 
each  of  them,  as  has  been  shown,  can  be  stopped  at  pleasure.  In  case 
the  reels  are  driven  by  a  steam-engine,  stopcocks  and  pipes  are  so  ar- 
ranged that  the  water  in  every  basin  can  be  instantly  or  gradually  heated 
by  steam  If  desired  to  run  the  reel  by  hand,  a  handle  can  be  placed 
upon  the  shaft  of  the  cylinder  <?,  or  of  the  reel  e. 

PL  n,  Fig.  2,  represents  a  hand-reel,  of  much  the  same  style  as  the 
last,  set  up  and  ready  for  work.  This  machine  was  illustrated  in  the 
American  Artisan  for  February,  1874,  in  the  course  of  an  article  by  W. 
V.  Andrews,  of  Brooklyn.  It  is  as  good  a  hand-reel  as  is  now  in  use, 
though  it  is  made  on  the  same  principle  as  the  old  French  reel  of  forty 
years  ago. 

a.  Tin  basin  with  copper  bottom  for  holding  the  water  in  which  the 
cocoons  are  boiled,  fitting  tightly  over  the  tray  b. 

b.  Square  tin  tray  for  reception  of  cocoons,  &c. 

c.  Short  stick  inserted  in  a  holder,  on  which  the  ends  of  the  cocoons 
are  wound,  so  as  to  be  ready  for  use. 

e.  Cock  to  let  off  water  from  the  basin.  This  should  be  done  every 
night  after  use. 

/.  Door  of  furnace  lined  with  fire-bricks,  wherein  the  charcoal  fire  is 
lighted  to  heat  the  water  in  a. 

g.  Flue-pipe  to  carry  off  fumes ;  this,  as  supplied,  is  short ;  the  length 
and  direction  in  which  it  may  be  carried  vaiying  in  every  ca.se.  It  is 
necessary  that  all  the  charcoal  ftimes  should  be  carried  either  into  a 
chimney  or  into  the  open  air. 

hh.  Glass  eyes  on  wire  holders,  through  which  tlie  threads  from  the 
cocoons  pass  upward  to  the  pulleys  at  Ic,  It  is  of  importance  that  the 
glass  eyes  should  be  so  placed  that  the  threads  pass  upward  in  a  straight 
line  fr6m  the  water  to  the  pulleys  at  A',  and  also  from  the  pulleys  to  tlie 
top  of  the  wheel  at  o  (except  so  far  as  when  diverted  laterally  by  the  long 
guider  at  II) ;  friction  is  thus  reduced  to  a  minimum,  and  the  elasticity  of 
the  thread  preserved. 

i.  A  former  arrangement  for  twisting  the  threads  one  upon  the  other; 
this  is  now  discontinued  as  unnecessary,  since  the  twist  given  to  the 
threads  at  Jc  and  continued  downward  to  the  point  li  effects  its  puriwse 
with  a  minimum  of  friction,  and  produces  a  superior  thread.  This  twist 
is  effected  by  the  very  simple  method  of  passing  one  thread  round  the 
other,  as  shown  in  the  small  drawing  of  the  pulley  J:. 

I'k.  Kollers  or  pulleys  revolving  on  bent-wire  stands^  over  which  the 
threads  pass. 
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U.  Porcelain  tubes  on  wire  holders,  between  which  the  threads  pass 
to  reach  o.  Glass  eyes  may  be  substituted  for  the  first  pair  of  these 
tubes  with  equal  advantage.  , 

nn.  A  grooved  arrangement  by  means  of  which  the  long  guider  work- 
ing to  and  fro  distiibutes  the  thread  to  the  reel  "  in  the  cross."  Unless 
the  thread  is  thus  wound  "  on  the  cross,''  it  cannot  be  unwound  at  the 
mills  when  required  to  be  thro^vn,  and  is,  therefore,  unsalable. 

o.  The  top  of  the  reel  on  which  the  silk  is  wound.  One  of  the  arms  is 
furnished  with  the  screw-hinge  attached,  by  means  of  which  the  length 
of  the  arm  is  diminished  to  take  off  the  silk. 

p.  Handle  of  the  machine.  (The  letter  in  the  cut  is  in  the  wrong 
place.) 

The  adult  reeler  sits  on  tlie  stool  in  front  of  the  cocoons,  and  theotlier 
stool  is  occupied  by  the  child  who  turns  the  crank. 

FOOD  PLANTS. 

The  traditional  food  plant  of  the  silk-worm  is  the  Mulberry  (botanical 
genus  Morns).  There  are  two  species  of  Mulberry  indigenous  to  tiie 
United  States,  namely,  the  Eed  Mulberry  {Mortis  rubra)  and  the  Small- 
leaved  Mulbeny  {Morusparvifolia)^  neither  of  which  is  suitable  silk- worm 
food.  I  have  tried  in  vain  to  rear  the  worms  upon  rtibra,  but  they  either 
refuse  its  leaves  entirely  or  dwindle  and  soon  die  upon  it.  The  imported 
species  which  are  most  used  are  the  white  (M.  alba)j  the  MulticauliSj  and 
the  black  {M.  nigra).  This  last  is  inferior  to  the  other  two  as  silk- worm 
food. 

The  mulberry  grows  readily,  being  easily  propagated  by  cuttings  or 
layers  or  from  the  seed.  The  white  mulberry^  in  i)articular,  grows  well 
from  cuttings,  and  this  is  perhaps  the  readiest  and  most  economical 
method  of  planting  to  secure  a  stock. 

The  cuttings  should  be  started  in  rows,  3  or  4  inches  apart,  in  ground 
prepared  by  deep  plowing  and  harrowing.  They  should  be  about  6  inches 
long,  and  should  be  cut  just  before  an  eye  in  every  case.  They  should 
be  almost  entirely  buriea.  The  quickest  way  to  get  a  supply  of  leaves 
is  to  grow  dwarfs.  Set  out  the  young  trees  from  the  nursery  in  rows  10 
to  15  feet  apart,  and  G  to  8  feet  between  the  rows,  and  form  the  crown 
of  the  tree  by  cutting  down  to  a  foot  or  so  from  the  ground.  The  height 
of  the  tree  and  its  form  are  easily  regulated  by  pruning,  and  upon  this 
process  depeiul  not  only  the  vigorous  growth  of  the  tree,  but  also  the 
ease  with  which  the  lea\'os  may  be  gathered  when  desired.  The  pruning 
may  be  done  in  February  or  March,  either  every  year  or  every  other 
year.  All  dead  twigs  and  drietl  bark  should  be  removed  and  the  limbs 
kept  as  smooth  as  possible,  as  this  greatly  facilitates  picking.  The  best 
time  for  planting  is  in  the  fall,  from  frost  until  December,  and  in  the 
spring,  from  ]\Iarch  until  May. 

For  growing  standard  high  trees,  a  practical  raiser  gives  the  following 
directions :  The  cutting  should  remain  two  years  in  the  nursery  without 
pniiiing.  The  third  year  it  is  cut  down  close  to  the  ground  and  trans- 
planted. The  finest  shoot  is  then  allowed  to  grow,  and  in  good  land  it 
will  reach  a  height  of  8  or  10  feet  in  one  season.  The  fourth  year  it  is 
cut  back  to  G  feet  or  thereabouts.  Then,  the  three  or  four  terminal  buds 
only  being  allowed  to  grow,  all  others  are  removed  as  often  as  they 
appear  by  passing  the  hand  along  the  stem. 

Tlie  Moretti,  a  variety  of  the  White  Mulberry,  is  profitably  grown  in 
the  form  of  a  hedge,  and  the  large  size  of.  its  leaves  makes  it  a  very  de- 
sirable variety. 
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Osage  orange. — The  cultivation  of  the  Osage  orange  (Maclura  au- 
rantiaca)  is  so  well  understood  in  this  country  that  there  is  no  need  of 
giving  detailed  instructions  on  the  subject.  Yery  generally  used  as  a 
hedge  plant  in  those  sections  of  the  country  which  are  particularly 
adapted  to  silk-culture,  its  leaves  may  at  once  be  obtained  without  any 
special  investment  of  capital.  Indeed,  as  the  hedges  need  trimming^  the 
cutting  olT  of  the  new  year's  growth,  as  the  leaves  may  be  wanted  for  reed- 
ing purposes,  is  a  saving  rather  than  an  expenditure.  Those  who  use 
this  plant  as  silk-worm  food  must,  however,  bear  in  mind  that  the  shoots 
from  a  hedgerow  become  very  vigorous  and  succulent  by  the  time  the 
worms  are  in  the  last  age.  These  more  milky  and  succulent  terminal 
leaves  should  be  thrown  aside  and  not  used,  as  they  are  apt  to  induce* 
flaccidityand  disease. 

In  avoiding  these  more  tender  leaves,  and  using  only  the  older  and 
firmer  ones,  especially  when  the  worms  are  large,  consists  the  whole 
secret  of  the  successful  rearing  of  silk- worms  on  this  plant;  and  if  care 
be  had  in  this  respect  there  will  be  no  appreciable  difference  in  the  silk 
crop  from  Osage  orange  as  compared  with  that  from  Mulberry. 

Should  the  worms,  from  whatever  cause,  hatch  before  either  Mulberry 
or  Osage  orange  leaves  can  be  obtained,  tney  may  be  quite  successftilly 
fed,  for  a  few  days,  upon  weU-dried  lettuce  leaves.  It  wiU,  however,  be 
worse  than  a  waste  of  time  to  attempt  to  feed  them  entirely  on  these 
leaves,  or,  in  fact,  on  any  other  plants  than  the  two  here  recommended. 

GLOSSARY  OF  TERMS  USED. 

A^e,  The  mterv^al  between  any  two  molts. 

Alimentary  canal.  The  food  canal ;  a  straight,  simple  tnbe,  nmmng  from  one  end  of 
the  body  to  the  other,  and  which  it  is  impossible  to  snbdivide  into  gnUet,  stomach, 
and  intestine. 

Alkaline,  Having  the  opposite  reactions  to  an  acid. 

Anal  horn.  The  horn  npon  the  posterior  end  of  the  body  of  the  worm. 

Annuals,  Those  races  which  produce  but  one  brood  in  a  year. 

Antenna,  The  feathery  feelers  npon  the  head  of  the  moth. 

Bivoltins,  Those  races  producing  two  broods  in  one  year. 

Bambycidas,  The  family  of  moths  commonly  known  as  ^'spinners,"  to  which  the  silk- 
worm moth  belongs. 

Boirytis  Bassiana,  The  fungus  causing  muscardine. 

Brin,  The  French  term  for  a  single  thread  fix)m  the  cocoon. 

Cameoue,  Flesh-colored. 

Choked  cocoons,  A  term  appUed  to  those  cocoons  in  which  the  chrysalis  has  been  kiUed. 

Chryaalia,  The  third  or  restful  stage  of  the  insect,  or  that  between  the  worm  and  the 
moth ;  inclosed  in  the  cocoon. 

Cocoon,  The  silken  covering  with  which  the  worm  surrounds  itself  before  passing 
into  the  chrysalis  state. 

Cocoonery,  The  name  applied  to  a  room  or  building  used  for  the  spinning  of  woima. 

Dojcey,  A  Bengalese  race  of  worms  producing  eight  .broods  each  year. 

Dorsal  vessel.  The  heart,  extending  irom  one  end  of  the  body  to  the  other,  just  under 
the  skin  of  the  back. 

EpizootU),  A  term  having  the  same  significance  with  lower  animals  as  epidemie  with 
man. 

Fil,  A  French  term  for  the  combined  threads  as  they  come  from  the  reel. 

Filature,  The  French  name  for  a  reeling  establishment. 

Floss  silk,  Kaw  silk  made  from  the  loose  material  of  the  outer  cocoon  and  from 
pierced  cocoons,  &o.    It  is  carded  and  spun  like  cotton  or  wool. 

Gattine,  An  old  name  for  a  mild  phase  of  the  disease  known  as  p^Jnine, 

Grasserie,  A  silk-worm  disease  allied  to  jaundice. 

Green  cocoons.  A  name  frequently  applied  to  fresh  or  imchoked  cocoons.  Should  be 
avoided,  except  where  it  has  reference  to  cocoons  of  a  green  color. 

Greens,  A  name  appUed  to  those  races  making  cocoons  of  a  greenish  tint. 

Integument,  Skin  or  outer  covering. 

Labium,  The  under  Up  upon  which  is  situated  the  spinneret. 

Larva,  The  second  or  worm  stage  of  the  insect. 

Lepidoptera,  Name  of  the  Order  to  which  the  silk-worm  belongs. 
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iho  wonis  wtUch  dio  from  b«iD(;  unable  to  molt. 

p-ariety  of  tlio  White  Mulberry  discovcroil  in  IBliJ  Ijy  Professor  Motetli,  of 

sc.itintilio  apccilio  nouie  for  thosilk-n'orm. 
I  botanical  generic  name  of  the  Mulberry. 

A  species  of  AforM  often  called  tho  Cliiuese  Mulberry. 

A  silk-nonn  disvaso  of  a  fiiugous  nature,  charactorizcil  in  tlia  text. 
L  tube  projectioB  ijom  tlio  lower  lip  and  throu-jlt  wbicU  the  silk  issupfi. 
Tlie  clioicest  kind  o(  raw  silk,  made  £rom  the  best  cocoons,  and  consider- 

Lajing  the  eggs. 

ylon.  Kama  given  bf  Lobret  to  the  Qoating  corpuscles  in  tho  bodies  of 
m1  by  pe'trine. 

silk-woim  disease  characterized  in  the  text, 
ompaet  portion  of  the  cocoon  nhich  is  used  for  reeling  purposes. 

A  term  applied  indiscriminately  to  all  races  which  produce  more  than 

le  ten  non-Jointed  legs  nndei  the  sixth,  seventh,  eighth,  ninth,  and  last 

body  of  the  worm, 

re.  Ordinary  name  for  the  Qoating  corpuscles  in  the  bodies  of  worms 

he  French  word  for  deanaer — a  claap  lined  with  cloth,  through  which 

raw  silk  are  passed  to  remove  loose  silk  and  foreign  particles. 

M.  Those  races  which  produce  four  broods  in  one  year. 

ilk  reeled  from  the  cocoons  before  being  spun  ana^woven. 

ggs  in  bulk. 

>  generio  name  proposed  by  LatreUle,  and  to  which  the  ulk-worm  is  re- 

iem  writers. 

be  period  of  molting, 

'he  breathing-holoa  of  the  insect;  one  row  of  nine  down  each  nde  of 

t  germinating  seed  of  fungi. 

■he  French  for  reel. 

'  Bilk  reeled  from  inferior  cocoons  and  bnt  slightly  twisted. 

lion.  The  change  Irom  one  state  to  another,  as  from  worm  to  ohiyaalia 

;alis  to  moth. 

Those  racfs  of  Hilk-worms  of  which  there  ore  three  broods  in  one  year. 

m  having  white  cocoons. 

IS  having  yellow  cocoons. 

THE  GRATE  rHYiLOXERA. 

txporimcnts  and  obsorvatioas  respecting  this  infiect  liave  been 
e  (luring  tho  year,  but  reqaire  further  time  for  completioi). 
that  about  2S0  tons  of  California  grapes  were  received  weekly 
.  the  markets  of  Pliiladelphia  during  the  piist  season  is  sufii- 
)w  that  the  gratje-intercst  in  this  country  is  increasing  in  im- 
nd  to  lea<l  to  the  hope  that  tho  discoitragemeut  wMch  grai)6- 

tlie  Mississippi  VaUey  must  feel  alter  four  consecutive  un- 
easons  must  ueeds  soon  give  way  before  brighter  prospects, 
ns  to  mc,  are  necessarily  in  store  for  them.  Ono  thing  is  sure, 
Lt  the  interest  manifested  abroad  in  our  American  grape-vines 
lag.  These  vines  are  constantly  discussed  in  the  foreign 
[d  joiuTials,  while  one  periodical,  La  Vigne  Americaine  (The 
I'ine),  is  entirely  devoted  to  them.    It  is  a  source  of  satisiao- 

that  the  varieties  which  I  first  recommended,  seven  years 
.  the  main,  those  still  sought  for  and  used  by  the  French 
om  rhylloxera,  as  stock  on  which  to  graft  their  rini/eroji.  It 
Qteresting  to  observe  that  the  grounds  which  I  took  in  regard 

above  ground  (in  the  7th  Missouri  lleport,  pp.  108-110);  ara 
,-  the  experience  hacL  during  tlie  last  few  years  in  France, 
ngls  foimd  to  bo  quite  practicable,  notwitlistanding  the  want 
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of  faith  shown  in  it  by  our  earlier  amiielographers.  The  fears  which  I 
expressed  in  the  same  report  as  to  the  danger  of  the  introduction  ami 
spread  of  the  Phylloxera  in  California  have  also  been  more  than  justi- 
fied, since  many  vinej-ards  have  already  been  seriously  injured  or  totally 
destroyed  by  the  insect.  I  am  glad  to  be  able  to  confirm  in  this  connec- 
tion the  truth  of  the  statement  of  Mr.  P.  J.  Berckmans,  of  Augusta,  Ga., 
namely,  that  this  insect  does  not  occur  in  that  locality.  While  spend- 
ing a  few  days  with  him  last  September  I  was  able  to  verify  its  non- 
occurrence there  5  and  here  let  me  remark  that,  however  much  contempt 
there  may  be  for  the  Scuppemong,  no  one  can  witness  the  prolificacy  or 
experience  the  delicacy  and  sweetness  of  such  varieties  as  Tender-pulp 
and  Tliomas,  as  they  grow  in  Georgia,  without  having  a  due  apprecia- 
tion of  their  value  for  the  Southern  States. 

Regarding  the  range  of  Phylloxera,  it  had  often  been  asserted  that 
around  Washington  the  root  insert  was  not  to  be  found;  yet  I  have 
found  it  extremely  abundant,  both  in  the  vineyards  of  the  diistrict  and 
of  those  just  across  the  line  in  Virginia,  some  of  the  latter  suffering  to 
such  an  extent  that  the  whole  crop  was  a  failure,  though  the  owners 
were  unsuspicious  of  the  cause. 

After  reviewing  in  the  8th  Missouri  Eeport  all  that  was  then  known  of 
the  habits  and  natural  history  of  the  grape  Phylloxera,  I  drew  certain 
practical  conclusions  to  the  effect  that  complete  knowledge  of  its  habits, 
instead  of  simplifying  its  destruction,  showed  that  it  was  almost  if  not 
quite  hopeless  to  expect  its  destruction  by  any  possible  or  practicable 
means,  and  rendered  preventive  measui^es  all  the  more  urgent.  I  ex- 
pressed my  doubt  as  to  the  value  of  decortication  of  the  vines,  and  the 
burning  of  the  bark  in  winter,  or  any  means  which  aimed  at  the  killing 
of  the  winter  egg  upon  the  branches  and  canes  of  the  vines.  Diligent 
search  had  failed  to  reveal  these  winter  eggs  in  anytliing  like  the  quan- 
tity one  might  expect,  and  the  fact  remained  that  the  insect  could  go  on 
propagating  under  ground  for  at  least  four  years  without  tiie  necessary 
intervention  of  the  impregnated  egg.  Further  research  made  since  con- 
firms me  in  the  belief  that  the  normal  mode  of  hibernation  of  the  species 
is  as  a  young  larva  upon  roots..  From  the  results  of  the  deliberations  of 
the  International  Phylloxera  Congress,  held  in  1877  at  Lausanne,  as  weU 
as  from  those  held  in  1878  at  Berne  and  Montpellier,  it  was  concla- 
sively  proved  that  decortication,  as  I  had  anticipated,  was  of  little  or 
no  avail. 

NOTES  ON  THE  APPLE-W0K3I. 

Mr.  J.  Savage,  of  Lawrence,  Kans.,  in  a  recent  number  of  Oolman's 
Rural  World,  remarks  upon  the  freedom  of  Michigan  apples  from  the 
work  of  the  Apple- worm  (Carpocapsa  pomonella).  This  same  freedom 
was  generally  noticed  in  1878,  not  only  in  Michigan  but  in  many  parts 
of  New  York,  and  it  doubtless  obtained  elsewhere.  It  will  be  well  for 
us  to  endeavor  to  arrive  at  the  reasons.  To  my  mind  the  following,  first 
urged  by  me  in  the  New  York  Tribune,  may  very  properly  be  given: 
1st.  The  very  general  failure  of  the  apple  crop  in  1877,  as  exemplified  in 
the  reports  for  that  year,  which  we  find  both  in  the  proceedings  of  the 
Michigan  Pomological  Society  and  in  those  of  the  American  Pomologi- 
cal  Society.  This  failure  was  in  many  locaUties  so  nearly  total  that 
scarcely  any  ai)i)les  were  grown,  and  it  follows  as  a  consequence  that 
veiy  few  codling  moths  were  produced  to  peri)etuate  the  species  the  fol- 
lowing year.  A  second  reason,  so  far  Sig  Michigan  is  concerned,  may  be 
found  in  the  fact  that  in  no  State  in  tiie  Union  have  more  intelligent 
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(1  persevering  efibrts  been  made  to  prevent  its  ravages.  Through  the 
solnmns  of  the  agricultural  and  horticultural  journals,  as  well  as  in  the 
pages  of  their  pomological  transaetions,  the  simple  methods  of  fighting 
this  pest  that  ha\  o  been  reported  and  recommended  in  the  Missouri  Ee- 
[)ort8  ha\'e  been  i^ersistently  kept  before  the  people,  while  Professor 
Beal,  of  the  Agricultural  College,  has,  perhaps,  done  more  good  than 
any  one  c^lse  by  showing  that  it  cost  him  no  more  than  4  cents  per  tree 
to  keei)  the  bands  around  the  trunks,  changing  them  every  nine  days  in 
the  warm  months,  from  the  first  appearance  of  the  worms  until  the  end 
of  August,  in  an  orchard  of  250  trees.  I  agree  with  him  when  he  as- 
serts that  *'  if  a  man  will  not  take  the  trouble  to  keep  his  fruit  Irom  the 
worms  he  deserves  to  eat  wormy  apples.'' 

Since  my  connection  with  the  Department  of  Agriculture  there  have 
been  sent  to  me  four  dift'erent  kinds  of  patent  bandages  to  be  used  as 
traps  for  this  apple-worm,  but  I  can  find  no  advantages  in  any  of  them 
over  the  simple  paper  bandages,  first  recommended  by  me  in  1872,  and 
since  very  generally  employed. 

THE  WESTWiVllD  PKOGRESS  OP  THE  IMPORTED  CABBAGE- 
WORM. 

In  1860,  in  my  second  Missouri  report,  in  treating  of  this  insect,  I  re- 
marked, "  There  is  every  reason  to  fear  that  it  may  some  day  get  a 
foothold  in  our  midst,''  a^r  showing  that  it  was  then  confined  to  cer- 
tain restricted  parts  of  Canada  and  Kew  England,  and  had  not  spread 
west  of  Xew  York.  It  has  been  making  farther  progress  westward 
every  season  since.  The  past  year  it  has  done  considerable  damage  as 
far  west  as  Chicago,  and  I  have  also  received  good  testimony  that  it 
was  observed  around  Saint  Louis.  I  have  given  my  reasons,  in  the  re- 
port referred  to,  for  believing  that  it  will  prove  more  disastrous  to  the 
cabbage  fields  around  Saint  Louis  than  the  southern  cabbage  worm 
(Pieru  protodice)j  which  ha^  always  been  with  us  and  has  done,  at  times, 
csonsiderable  damage ;  and  I  refer  those  who  wish  to  be  preparckl  with 
a  full  knowledge  of  the  habits  of  this  species  to  that  same  report. 

As  remedies,  few  liquids  will  prove  more  effectual  than  hot  water, 
judiciously  applied,  though  1  pound  of  whale-oil  soap,  dissolved,  in  about 
6  gallons  of  water,  or  even  a  strong  tar  water,  may  be  used  to  advantage. 
The  application  should  be  made  several  times  during  the  year,  as  it  will 
be  most  efi'ectual  when  the  worms  are  young. 

As  preventive  measures,  the  worms  may  be  induced  to  transform 
mider  flat  pieces  of  board  laid  upon  any  object  that  will  raise  them  about 
an  inch  from  the  surface  of  the  ground.  These  boards  should  be  exam- 
ined every  week  and  the  transforming  larvse  or  the  chrj^salides  destroyed. 
The  butterflies  may  also  be  captured  by  hand-nets  and  prevented  from 
laying  their  eggs. 

CHAPIK'S  APPLB^LEAF-SEWER. 

{Phoxopteris  nubeoulatuiLf  Clem.) 

[Ord.  Lepidoptera  ;  Fam.  Toetkicid^.J 

In  March,  1877, 1  received  from  Mr.  O.  C.  Chapin,  of  East  Bloomfield. 
Ontario  County,  Xew  York,  a  quantity  of  folded  apple  leaves,  each  leai 
containing  a  small,  greenish-yellow  larva  about  0  millimeters  in  length. 
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In  the  accompanying  letter,  Mr.  Chapin  stated  that  these  insects  had 
been  noticed  in  his  locality  for  three  years,  and  seemed  to  be  rapidly  in- 
creasing. In  187G  the  trees  were  seriously  injured,  one-fourth  of  the 
leaves  in  a  part  of  his  orchard  containing  the  insects.  He  had  noticed 
them  in  many  orchards,  and  felt  sure  that  they  extended  over  considera- 
ble territory.  The  latter  part  of  the  same  month  specimens  were  re- 
ceived from  Prof.  J.  n.  Comstock,  of  Cornell  University,  with  the  remark 
that  it  was  common  in  orchards  in  some  parts  of  the  State  of  Kew  York. 

Early  in  April  the  larvae  began  to  change  to  chrysalides,  and  ad^ter 
about  ten  days  of  chrysalis  life,  moths  began  to  appear,  and  they  con- 
tinued to  issue  until  the  middle  of  May.  At  this  time  Mr.  Chapin  wrote 
that  the  moths  were  very  abundant  in  his  orchard  upon  the  trunks  and 
leaves  of  the  trees. 

Although  the  eggs  have  not  as  yet  been  observed,  they  are  probably 
laid  upon  the  leaves,  the  young  larva  hatching  out  in  the  early  part  of 
June.  The  worm  folds  the  leaf  by  drawing  the  edges  together,  so  tiiat 
the  upper  surface  is  within  the  fold,  and  the  whole  thus  forms  a  hollow 
case  without  an  opening  (PI.  n.  Fig.  3,  6).  In  this  it  lives  protected, 
feeding  only  upon  tiie  parenchyma.  The  worms  (PI.  n,  Fig.  3,  a)  are 
found  throughout  the  summer  and  autumn,  there  being,  according  to 
Mr.  Chapin's  observations,  but  one  annual  brood.  Upon  the  approach 
of  wint^  the  worm  lines  tuie  folded  leaf  inside  with  silk,  and  fEdls  with 
it  to  the  ground,  where  it  remains  in  the  larval  state  until  the  following 
April  or  May,  when  the  transformations  take  place  as  already  described. 
Just  prior  to  the  emergence  of  the  moth,  the  chrysalis  parfly  works  its 
way  through  the  back  of  the  leaf,  to  facilitate  the  exit  of  the  perfect 
insect. 

In  a  paper  read  before  the  Western  New  York  Horticultural  Society, 
in  the  fall  of  1877,  Professor  Comstock  urges  the  very  simple  and  ob- 
vious preventive  for  the  injuries  of  this  insect  of  raking  together  all  tiie 
leaves  in  an  infested  orchard,  soon  after  they  fall  in  the  autumn,  and 
burning  them,  thus  destroying  the  inclosed  worms.  When  these  are 
actually  feeding  on  the  tree  their  injuries  nlay  be  arrested  in  a  nursery 
or  young  non-bearing  orchards,  by  syringing  upon  them  water  in  which 
either  Paris  Green  or  London  Purple  has  been  stirred  at  the  rate  of  1 
pound  to  the  barrel. 

The  colors  of  the  moth  (PI.  II,  Fig.  3,  t)  are  white,  with  brown  melt- 
ings and  shades.  It  was  briefly  described  by  Clemens,  in  18G0,*  under 
the  name  of  Anchylopera  nuheculana^  and  subsequentiy  more  fully  char- 
acterized under  the  genus  PhoxopteriSy  by  Zellert,  who  gives  a  figure  of 
the  right  upper  wing,  which  differs  somewhat  from  the  more  common 
form  as  bred  by  me. 

DSSCRDTIYS. 

Phoxoptkris  NUBKCULANA.—2^roa— Length  when  fiill  grown  11.5"».  Color  greenish  yellow.  Head 
horizontal,  rather  narrow,  gamboge  yellow,  with  darktrophi.  Cervical  shiola  somewhat  paler,  occu- 
pying nearly  the  whole  dorsal  portion,  of  prothoracic  joint,  and  having  a  conspicuous  blacK  spot  near 
each  outer  hind  comer.  Anal  shield  of  same  color,  with  two  less  conspicuous  spots,  which  may  coalesce 
and  form  a  crescent.    Piliforons  spots  rather  large,  paler  than  body,  well  relieved  and  normally  placed. 

Chrysalis — Length  9"«".  Color  yellowish  brown.  Wing  sheatiis  reaching  to  4th  abdominal  joint; 
antcnnal  sheaths  not  quite  so  far.  Anterior  anA  |losterior  borders  of  each  abdominal  joint  armed  dor- 
sally  with  a  transverse  row  of  minute,  decurvcd  spines.    Anal  joint  quite  sharp. 

*Proc.  Acad.  Nat.  Sci.,  1860. 

tBeitr.  z,  Kennt.  N.  A.  Naclifalter,  p.  S49. 
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THE  THIOK-THIGHED  WALKD^G-STIOK. 

{Biwpheromera  femoratay  Say.) 
fOrd.  Orthoptera;  Fam.  Phasmid^.] 

Plat6  m,  Fig.  1. 

Certain  elongate  insects  belonging  to  tlie  Orthoptera^  and  popularly 
known  as  "Walking-stick '^  or  "WaSdng-leaves,"  according  as  they  lack 
or  possess  wings^  have  long  been  recognized  as  among  the  most  Mzarre 
of  entomological  creatures.  Mimicking  to  a  remarkable  degree,  as  t^eir 
popular  names  imply,  the  twigs  and  leaves  upon  which  they  dwell,  these 
msects  find  their  most  congenial  home  in  the  tropics,  where  some  of 
the  species  attain  to  over  a  foot  in  length,  exclusive  of  the  legs.  The 
most  common  and  wide-spread  species  in  North  America  is  the  subject 
of  the  present  sketch. 

NOMENCLATURE. 

Owing  to  its  curious,  slender,  long-legged,  slow-moving  characteristics, 
it  has  been  properly  dubbed  the  "  Walking-stick,"  "  Stick-bug,"  "Spec- 
ter"; while  in  some  localities  it  is  known  as  "Prairie  Alligator," 
**  Devil's  Horse,"  and  other  odd  cognomens,  generally  indicative  of  its 
appearance  and  of  a  superstition  which  is  quite  prevalent,  but  most  un- 
founded, that  it  is  poisonous,  and  can  sting  or  bite. 

The  species  was  described  by  Say,  in  1824*  as  Spectrum  femoratumj 
while  the  genus  DiapJieromeraj  to  which  it  is  now  referred,  was  char- 
acterized by  G.  E.  Gray  in  1835.t 

l^e  popular  name  above  employed  will  serve  to  distinguish  it  from 
another  tolerably  common  species,  the  Two-striped  Walking-stick, 
{Anisomorpha  buprestoidesj  Stoll.) 

CHAEACTEKS. 

The  colors  of  the  adult  are  quite  variable,  and  are  generally  obliter- 
ated in  cabinet  specimens.  Shades  of  gray,  brown,  and  greenish-brown 
predominate,  the  head  of  the  male  being  paler  and  having  three  longi- 
tuduiq.1  fuscous  stripes,  and  the  middle  thighs  having  annulate  shades 
of  the  same  color.  The  front  legs  of  the  male  and  the  shanks  of  the 
others  are  almost  always  green.  The  colors  of  the  female  are  more  uni- 
form, generally  grayish,  with  paler  specks  and  mottlings  on  the  head 
and  along  the  back ;  but  occasionally  pale  green  predominates.  Struct- 
urally the  male  is  at  once  distinguished  by  his  shorter,  more  slender 
body;  his  longer  legs  and  feelers;  his  narrower  and  less  dilated  front 
thighs;  his  swollen  middle  thighs,  and  by  the  greater  stoutness  of  the 
spines  near  the  ends  of  the  middle  and  hind  thighs,  these  and  the  other 
distinguishing  sexual  characters  being  less  obvious  in  the  earlier  stages 
of  growth. 

DESTRUCTIVE  POWERS. 

This  insect  has  always  been  considered  harmless,  or,  as  Harris  puts  it, 
has  "not  proved  so  injurious  as  particularly  to  attract  attention."}    In 

*  App.  Long's  Secoud  Exped.,  p.  294. 

iDiapheronurus  Sayii.    Synopsis  of  tlio  Species  of  Insects  belonging  to  the  family  of 
PliasmidsB.     Londou. 
tJna,  Inj.  to  Vog.,  p.  147. 

16  AeR 
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1873,  however,  while  lecturing  at  Cornell  University,  I  noticed  that  it 
was  unusually  abundant  around  Ithaca,  and  it  was  there  reported  as 
doing  considerable  injuiy  to  the  rose  bushes  and  other  shrubs.  The  fol- 
lowing letters  from  correspondents  will,  also,  show  that  Harris's  verdict 
which  is  that  of  all  other  standard  authors,  can  no  longer  be  considered 
correct: 

Inclosed  find  specimens,  male  and  female,  of  an  insect  which  is  proving  to  bo  a 
soourge.  About  the  middle  of  June  I  discovered,  mostly  on  standing  grow*,  this  same 
insect,  only  very  much  smaUer,  of  a  liglit  pea-green  color,  but  not  in  sufficient  num- 
bers to  bo  thought  of  as  a.  pest.  I  noticed  about  August  15,  in  the  reservation  oi  young 
timber,  mostly  white  oak  and  liickory,  a  few  trees  having  the  api>carance  of  being 
bnmod  just  enough  to  kill  the  leaves.  On  closer  investigation  I  found  many  of  thcfie 
insects  devouring  the  leaves.  Later,  I  judge  at  least  25  acres  were  completely  strippc<l 
of  foliage ;  as  much  so  as  if  fire  had  run  through  the  wood  and  killed  every  tree. 
They  seemed  to  have  no  choice  as  to  what  variety  of  timber  they  attaekod.  Thero 
were  many  in  my  i>each  orchard  and  lawn.  On  single  trees,  far  removed  irom  my  tim- 
ber lot,  they  were  as  thick  as  could  well  be,  in  many  plaees  in  heaps.  Fences  atljoin- 
ing  the  timber  ^vi-re  fairly  covered  with  them.  They  have  been  known  for  years  in 
this  vicinity,  but  wore  heretofore  always  considered  harmless.  Frorn  ]jresent  appear- 
ances they  are  greatly  to  bo  feared  as  a  scourge,  consequently  anything  relating  to 
them  will  be  read  with  great  interest.  I  hear  fi'om  them  in  Florida,  but  not  in  such 
numbers  as  hero. — [G.  ('.  Snow,  Yates  County,  New  York,  in  New  York  Weekly  Jn&- 
iMie,  November  11,  1874.] 

About  forty  years  ago  my  father  set  out  a  grove  of  locust  trees  for  fencing  purposes, 
at  the  foot  of  a  rocky,  wooded  hill.  The  trees  throve,  and  for  years  have  lumishca 
the  farm  with  posts  and  stakes.  When  they  were  yoimg  wo  began  to  notice  on  thein, 
now  and  then,  the  insects  known  as  *' Walking-sticks,''^  and  some  fifteen  years  ago 
they  began  to  increase  rapidly,  appearing  in  sununer  on  the  locusts,  to  which  at  fijftt 
they  seemed  to  confine  themselves,  entirely  stripping  them  of  their  leaves,  and  have 
done  so  every  second  year  since. 

The  locusts  have  nearly  all  succumbed  to  the  repeated  attacks  of  these  repulsive- 
looking  pests,  which  have  for  som«i  time  extended  their  operations  to  the  adjoining 
native  trees,  most  kinds  of  which  they  feed  ui^)on  ravenously. 

I  have  never  by  observation  been  able  to  discover  when  or  where  the  eggs  are  de- 
posited, nor  can  I  find  more  than  a  description  of  the  insect  in  any  book  within  my 
reach.  Will  you  throw  a  little  light  on  the  subject,  and  can  you  suggest  any  method 
of  destroying  these  pestiferous  walking-sticks? — [R.  E.  R.  FerrLsburgh,  Vt.,  ixaHuTaX 
Neio  Yorker  J  November  7,  1S74.  ] 

In  Juno  last  we  gave  an  account  of  a  remarkable  visitation  of  myriads  of  the  in- 
sect known  as  the  walking-stick  {Spectrum  femoratum)  \i\  Yates  Couuty,  New  York, 
and  asked  for  iufonnati(m  as  to  the  ap[»earauce  elsewhere.  The  following  from  Mr. 
E.  H.  Conklin,  Cumberland  County,  Pennsylvania,  is  the  first  response,  which  we 
hope  may  call  out  others.  Mr.  C.  says  :  "  This  insect,  though  not  at  all  conunon,  and 
seldom  numerous,  has  made  its  annual  appearance  ii;  (.:ir  ])each  orchards  for  forty 
years,  and  only  once  in  this  time  have  they  been  so  numerous  as  to  bo  injurious.  In 
this  instance,  which  was  about  ten  years  ago,  these  insects  denuded  a  row  of  loctist 
trees  that  formed  a  shelter  on  the  northwest  side  of  a  peach  orchard.  For  half  a 
dozen  rods  from  this  locust  row  the  peach  trees  were  also  stripped  of  their  leaves. 
Previous  to  this  time  we  never  saw  them  on  any  other  trees  except  the  peach.  As  to 
color  soHK^  are  light-green,  and  others  brown,  amongst  mah;  and  female.  The  female 
has  a  much  heavier  body  than  the  muX^.—^ American  AgricullHrist,  August,  1877.] 

A  further  account  of  great  injury  to  oak  timber  by  tliis  insect  on  Mr. 
Snow's  farm  was  given  in  the  Amerimn  Agriculturist  for  June,  1877. 
and  when  applications  were  made  througlithe  editor  of  the  said  journal 
for  TJiore  deHnite  information  and  for  some  practical  recommendations, 
so  little  was  any  one  able  to  comply  with  such  a  request,  I  deemed  the 
matter  of  sulliciont  interest  and  importance  to  warrant  further  investi- 
gation. A  cou]jle  of  visits  to  Esperange  farm  enabled  me  to  clear  up 
the  insect's  natural  history,  and  suggested,  as  the  sequel  will  show,  a 
simple  and  feasibk?  means  of  preventing  its  hijuries. 

Mr.  Snow  has  about  50  acres  of  woodland,  consisting  of  fine  young 
trees,  mostly  the  second  growth  of  hickorj',  and  of  dill'erent  species  of 
oak.    In  1874  tiie  tveea  on  about  25  acres  were  totally  defoliate,    In 
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1875  the  insects  appeared  in  fewer  numbers.  In  1876  they  were  even 
more  numerous  than  in  1874,  and  covered  a  larger  area.  In  1877  again 
they  attracted  less  attention,  while  last  summer  I  found  that  Mr.  Snow's 
accoiuils  were  by  no  means  exaggerated.  By  the  middle  of  August  the 
bulk  of  the  i)est^  were  goiQg  through  their  last  molt,  and  by  the  end  of 
autumn  they  had  stripped  most  of  the  trees,  showing,  however,  a  decided 
preference  for  the  Black,  lied,  and  Kock-chestnut  oaks  over  the  White 
oaks  and  Hickories,  which  they  aftect  but  little  till  after  the  first-men- 
tioned trees  are  stripped.  Tlio  underbrush  was  also  veiy  eflectually 
cleaned  of  its  foliage*,  and  the  insects  hung  from  and  clung  to  the  bare 
twigs  and  branches  in  great  clusters.  They  settle  to  roost  on  the  Witch 
hazel,  but  do  not  defoliate  it  until  the  other  ti-ees  mentioned  arc  pretty 
bare.  Sumach  and  Thorn  are  also  httle  alfected,  while  Peach  and  Apple 
in  an  adjoining  orchard  Avero  untouched.  Whenever  they  have  entirely 
stripped  the  trees  and  shrubs  they  move  in  bodies  to  fresh  pastures, 
crowding  upon  one  another  and  covering  the  ground,  the  fence-rails, 
and  eveiy thing  about  them  so  that  it  is  impossible  for  a  person  to  enter 
the  woods  without  being  covered  by  them.  The  timber  affected  can  be 
recognized  by  its  seared  and  leafless  ai)pearance  from  a  great  distance, 
and  upon  entering  the  woods  the  ear  is  greeted  by  a  peculiar  seething 
noise,  resultiug  fiom  the  motion  of  the  innumerable  jaws  at  work  on  the 
leaves.  Their  depredations  first  begin  to  attract  attention  soon  after 
wheat  harvest,  and  are  most  noticeable  in  September.  The  injury  to 
the  trees  done  in  1874  and  1876  was  manifest  in  the  death  of  most  of 
the  black  oaks,  and,  according  to  Mr.  Snow's  observations,  trees  die  ui 
three  years  after  the  ikst  attack.  * 

The  imexampled  multiphcation  and  destructiveness  of  tins  insect  at 
Esperauge  farm  is  l)ut  one  of  the  many  illustrations  of  the  fact  long 
since  patent  to  all  close  students  of  economic  entomology,  that  species 
normally  harmless  may  suddenly  become  very  iiijiu-ious. 

NATUKAL    HISTORY. 

Owing  doubtless  to  its  having  so  generally  been  considered  harmless, 
the  habits  of  the  Tliick-thighed  walldng-stick  have  not  hitherto  been 
carefully  studied  ;  and  it  was  not  known  how  it  passed  the  winter  or 
where  the  eggs  were  laid.  These  eggs,  which  were  first  briefly  described 
by  me  iu  1874,*  niv  2.8"'"^  long,  oval  in  shape,  shghtly  compressed  at  the 
sides,  and  of  a  i)olished  black,  color,  with  a  ventral  whitish  stripe.  They 
look  not  unlike  some  plump,  diminutive  legunnnose  seed.  They  are  simply 
dropped  loosely  ii])(>ii  the  ground  from  whatever  height  the  females  may 
happen  to  be,  and,  during  the  latter  part  of  autumn  where  the  insects 
are  common,  one  li<  ars  a  constant  paltering,  not  unlike  drops  of  rain, 
that  resnlts  from  the  alumdant  dropping  of  these  eggs,  which  in  places 
lay  so  thick  among  and  under  the  dead  leaves  that  they  may  be  scraped 
up  in  great  (juantities. 

From  general  observations  of  specimens  kept  in  confinement,  it  would 
appear  tliat  ejjch  female  is  capable  of  la^'hig  ui)ward8  of  a  hundred. 
The  eggs  ivmani  upon  the  ground  all  through  the  winter  and  hatch  for 
the  most  piirt  (luring  the  month  of  May.  Some  of  them,  however,  con- 
tinue haryhing  nnuli  hitei',  so  that  all  through  the  summer  and  even  into 
the  fall,  young  iniMviduals  maybe  foimd.  The  embryo  just  about  to 
hatch  lies  v.  ithin  tlie  egg  with  the  head  pressed  against  the  oval  hd,  and 
the  body  curled  aroimd  so  that  the  end  of  the  abdomen,  which  is  thick- 

*  New  York  Weekly  Tribunej  November  11, 1874. 
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ened  and  contracted,  reaches  near  the  month.  GSiie  long  antennae  pro- 
ject in  front  of  the  head  and  follow  the  curve  of  the  body  and  the  long 
legs  are  folded  up  in  the  central  space.  At  an  earlier  embryonic  stage 
the  abdomen  is  enormously  enlarged  and  the  members  are  correspond- 
ingly small.  The  young  walkiug-sticks  measure  at  birth  4.5™™,  and  with 
their  feelers  and  legs  outstretched,  nearly  double  that  length.  They 
are  invariably,  during  early  life,  of  a  uniform  pale  yellowish-green  color, 
and  as  they  have  a  habit  in  their  earlier  days  of  keeping  near  the 
ground,  this,  coupled  with  a  great  readiness  to  drop  whenever  disturbed, 
serves  to  protect  them  from  observation.  They  may  for  these  reasons 
occur  in  great  numbers  in  the  early  part  of  the  season  without  being  sus- 
pected. The  insect  changes  very  little  in  appearance  from  birth  to  ma- 
turity except  so  far  as  color  is  concerned,  and  molts  but  twice.  Growth 
is  rapid,  averaging,  imder  favorable  circumstances,  about  six  weeks  from 
birth  to  maturity.  With  age  the  green  color  gives  way  to  various  shades 
of  gray  and  brown.  In  this  way  we  find  great  correspondence  with  its 
surroundings.  While  the  vegetation  is  green,  the  specters  are  green 
also  5  when  the  foliage  turns  in  autumn,  tiiey  change  color  correspond- 
ingly, and  when  the  foliage  is  stripped  they  so  closely  resemble,  in  both 
appearance  and  color,  the  twigs  upon  which  they  rest — ^the  nabit  of 
stretching  out  the  front  legs  and  feelers  gjeatly  enhancing  the  resem- 
blance— that  when  they  are  few  in  numbers  it  is  difficult  to  recognize 
them.  A  few  green  specimens,  more  particularly  of  the  maleSy  may 
always  be  found,  even  among  the  mature  individuals. 

In  contemplating  these  singular  creatures  and  their  wonderful  resem- 
blance to  the  oak  vegetation  upon  which  they  occur,  one  cannot  help 
noticing  still  further  resemblances.  They  are  bom  with  the  bursting  of 
the  bu^  in  the  spring ;  they  drop  their  eggs  as  the  trees  drop  their 
seeds,  and  they  commence  to  fall  and  perish  with  the  leaves,  the  later 
ones  persisting,  like  the  last  leaves,  till  frost  cuts  them  off. 

ITS  APPEARAKCE  EVERY  ALTERNATE  YEAR.  « 

As  wiU  have  been  already  noticed,  Mr.  Snow  has  found  from  his  own 
observations  that  the  insects  were  injuriously  abundant  every  other 
year,  and  I  have  been  interested  in  endeavoring  to  find  an'  explanation 
of  this  fact.  The  increase  of  the  insect's  natural  enemies  whenever  they 
become  excessively  abundant,  and  the  consequent  decrease  of  the  plant 
feeder  the  following  year,  undoubtedly  have  something  to  do  with  it; 
but  there  is  also  good  evidence  that  a  gteat  many  of  Sie  eggs  remain 
on  the  ground  for  tAvo  consecutive  winters  before  hatching.  Messrs. 
T.  W.  Bringham  and  L.  Trouvelot  have  both  found  from  experience 
that  the  eggs  of  this  insect  for  the  most  part  hatch  only  after  the  inter- 
val of  two  years,*  and  an  examination  made  of  a  large  number,  which 
I  have  myself  kept  the  present  winter,  shows  that  while  some  have  pro- 
ceeded far  in  embryonic  development,  others  show  no  development  what- 
ever, thus  corroborating  the  experience  of  these  gentlemen. 

We  may  very  justly  conclude,  therefore,  that  the  species  will  only  be 
injurious  every  alternate  year.  • 

NATURAL  ENEMIES. 

Among  the  natural  enemies  of  this  Walking-stick,  Mr.  Snow  has  ob- 
served that  the  crows  were  very  abundant  about  them,  as  well  as  some 

*Proc.  Boat.  Soo.  Nat.  His.,  Vol.  XI,  pp.  88  and  89. 
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other  smaller  birds.  Turkeys,  as  well  as  chickens,  also  feed  upon  them, 
and  may  be  made  good  use  of  while  the  insects  are  young  and  remain 
near  the  surface  of  the  ground. 

Of  the  insects  that  prey  upon  them,  I  noticed,  both  in  the  immature 
and  perfect  states,  three  species  of  Half- wing  bugs  (JETeferopfera),  namely, 
Arma  spinosa^  Fodisus  cynictiSy  Say,  both  in  the  typical  form,  and  in  the 
variety  ohscuripes  as  determined  by  Professor  XJhler ;  also  Acholla  muJr 
tispinosay  De  Geer. 

BEMEDIES. 

While  the  insects  are  young,  they  may  be  destroyed  by  sprinkling  the 
underbrush  in  the  timber  with  Paris  green  water,  wherever  the  timber 
is  inclosed  so  that  domestic  animals  can  be  kept  away  from  the  poisoned 
vegetation. 

The  most  satisfactory  means  of  averting  the  insects' injuries,  however, 
will  be  found  in  the  destruction  of  the  eggs  during  winter.  This  may  be 
done  either  by  digging  and  turning  them  under,  or  by  burning  over  the 
dead  leaves  among  which  they  lay. 

I  DEBCBimVS. 

DiAPHEROUEBA  FEHORATA. — Egg— Btan-shoped^  hard,  and  highly  polished ;  ohliqnely  truncate  at 
anterior  end,  which  consists  of  a  dark,  oval,  raised  rim,  inclosing  a  slightly  eleratect  convex,  densely 
and  deeply  pnnctate  brown  lid,  which  is  replaced  after  the  yonng  has  hatched  by  the  white,  sunken 
amnion,  which  is  shed  within  the  e^g.  Color  black,  with  frequently  a  faint  olivaceous  hue,  the  ventral 
side  in  strong  contrast,  whitish,  inclming  to  pale  folvous,  and  with  nn  elliptical  scar  recalling  the  hilum 
of  a  seed,  the  interior  slightly  depressed  the  borders  slightly  raised.  This  scar  reaches  to  near  the  lid 
anteriorly  and  ends  in  a  coru  posteriorly,  to  which  cord  the  black  color  of  the  posterior  extends  in  a 
broad  point.  There  is  usually  more  or  less  black  within  the  posterior  portion  of  the  scar.  Average 
length  2.5"«;  depth  l.C"";  thickness  from  side  to  side  1.2«™. 

Larva — When  newly  hatched  11.5™»  long,  exclusive  of  antenntD.  Color,  uniform  pale  yeUowish- 
grcen,  the  front  pair  of  legs  speckled  with  brown.  Antenna>  with  rather  prominent  bristles.  Sex 
undistinguisliable.    Femora  sub-equal  in  size.    Ko  femoral  spines. 

THE  GEEAT  ELM  LEAF-BEETLE. 

{Monocesta  corylij  Say.) 
[Ord.  CoLEOPTEKA;  Fam.  Chrysomelid^.] 

The  injuries  of  the  imported  elm  leaf-beetle  (Oalei'twa  xanthoiMlamay 
Schrank) — a  small  pale-yellow  insect  with  black  stripes,  and  having  the 
general  size  and  appearance  of  the  well-known  striped  cucumber  beetle) 
have  been  long  recorded  and  are  well  known  in  the  Southeastern  States. 
Some  interesting  observations  on  this  species  have  been  made  during 
the  year  on  tlie  department  grounds,  with  the  view  the  better  to  con- 
trol it,  but  want  of  space  and  time  wlQ  prevent  publishing  the  results 
in  this  report. 

I  desire  to  call  attention,  however,  to  a  much  larger  beetle,  having 
very  similar  habits,  and  which  has  proved  extremely  destructive  to 
the  Red  or  Slippery  Elm  in  Missouri  during  the  past  few  years.  The 
sudden  appearance  of  this  insect  in  such  excessive  numbers  as  to  abso- 
lutely strip  all  the  elms  of  this  species  through  the  woods  for  many 
miles  must  be  looked  upon  as  phenomenal ;  for  while  J.  F.  Melsheimer 
reported  the  beetle  many  years  ago  as  sufficiently  numerous  in  some 
parts  of  Virginia  to  completely  defoliate  in  a  short  time  the  hazel  {Cory- 
Ins  Americanus),*  the  species  is  generally  considered  a  rarity  in  ento- 
mological cabinets.  Nor  can  I  find  that  anything  has  been  recorded  of 
its  adolescent  stages.  The  beetle  was  first  described  by  Say  {loc.  cit.)  as 
Oaleritca  corylij  and  is  the  only  North  American  species  of  the  genus 

*AuctQre  Say,  Jouru.  Ac.  Nat.  Sc,  Phil.,  Ill,  1824. 
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Monocesta  to  which  it  is  now  referred,  the  genus  being  more  fully  rep 
resented  in  Central  and  South  America.    The  color  is  pale  clay-yellow, 
with  two  dark,  bluish  spots  on  each  wing-cover.    These  spots  are  varia- 
ble in  size,  and.  sometimes  entirely  wanting. 

My  attention  was  first  called  to  the  injuries  of  this  laiTa  some  three 
years  ago  by  Mr.  Geo.  W.  Letterman,  of  Allentowni,  Mo.,  and  I  have 
since  b^n  able  to  trace  the  full  natural  history  of  the  species  as  it  is 
given  below. 

The  parent  beetles  (PI.  lY,  Fig.  1,  jj)  make  their  first  appearance 
during  the  month  of  June,  when  they  may  usually  be  found,  pairing  on 
the  tree  first  mentioned.  The  eggs  (PI.  IV,  Fig.  1,  a)  are  laid  on  the 
under  side  of  the  leaf  in  a  compact,  more  or  less  globose,  gamboge- 
yellow  cluster,  eaeh  egg  surrounded  and  the  whole  mass  firmly  held,  to- 
gether by  a  ghitinous  substance.  There  are,  on  an  average,  about  125 
eggs  in  eaeh  ma«s,  the  eggs  being  laid  in  layers.  In  general  api)ear- 
ance  the  mass  bears  a  resemblance  to  a  yellow  raspberry.  Each  egg 
{PI.  lY,  Fig.  1,  h)j  when  examined  separately,  is  seen  to  be  subspheri^ 
in  form  and  highly  i^olished. 

The  young  larv^nB  (PI.  TV,  Fig.  1,  c)  hatch  im  about  a  week  after  the 
eggs  are  laid,  and  at  first  congi'egate  arouini  the  empty  egg-shells, 
wMch  they  nibble  and  feed  upon.  For  about  two  days  they  remain 
close  to  their  birthplace,  eating  only  the  parenchyma  of  the  leaf,  and 
showing  so  little  inclination  to  travel  that,  should  the  leaf  by  acci- 
dent be  detached,  they  i)erish  rather  than  search  for  another.  They 
have  at  this  stage  of  growth  the  curious  habit,  when  disturbed,  of 
raising  the  abdomen  to  a  nearly  perx)indicular  position^  holding  on  to 
the  leaf  very  finnly  with  their  jaws.  They  ane  at  tliis  time  of  a  glossy 
yellow  color,  and  generally  shed  the  first  skin  two  days  after  birth,  the 
empty  skin  adhering  tightly  to  the  leaf. 

hi  tlie  second  stage,  the  color  of  the  worms  becomes  more  brownish,  and 
they  are  more  active,  but  still  remain  clustered  together  ui^on  a  single  leaf 
or  branch,  scattering  but  slightly  in  proportion  as  they  skeletonize  one  leaf 
after  anotlier.  They  yet,  for  the  most  part,  feed  ui)on  the  under  side 
of  the  leaf,  not  touching  the  upper  skin,  and  giving  to  the  leaves  a 
broAvnish,  speckled,  and  seared  appearance,  as  if  covered  by  patches  of 
some  brown  fungus.  The  excrement  is  voided  in  long,  bead-Uke  strings, 
which  cover  the  ground  or  hang  down  from  the  bi^anches  and  leaves  of 
the  infested  trees.  In  another  week,  or  when  the  larvje  are  about  half 
grown,  a  second  molt  takes  place,  they  preparing  for  it  in  the  usual 
manlier  by  firmly  attaching  the  anal  joints  to  the  leaf.  (PI.  IV,  Fig;  1,  e.) 
In  the  beginning  of  the  thud  stage  they  feed  indiscriminately  on  either 
side  of  the  leaf,  but  stiU  refuse  to  touch  the  epidermis  of  the  opjK)- 
site  side.  The  gnawings  on  the  upi)er  side  at  this  stage  of  growth  arrf 
peculiar,  being  in  the  form  of  crescent  lines  with  narrow  strijis  of  epi- 
dermis between  them;  whereas  on  the  under  side  there  is  no  such  regu- 
larity, and  all  is  eaten  but  the  stronger  cross  veins.  I  have  been  unable 
to  trace  any  further  molts.  This  third  stage  lasts  from  two  to  three 
weeks,  the  larvae  scattering  more  thoroughly  and  the  general  color  be- 
coming quite  brown  or  yellowish-brown.  As  the  worms  reach  full 
growth  (PI.  IV,  Fig.  1,  ddd)  the  fleshy  part  of  the  leaves  is  entirely 
eaten  so  that  little  remains  but  the  principal  ribs,  and  the  leaves  thus 
present  a  very  ragged  appearance. 

Toward  the  end  of  July  and  early  in  August  tha  Avorms  cease  feeding 
and  descend  into  the  ground,  burrowing  therein  and  forming  a  simple 
oval  cavity  a  few  inches  below  the  surface.    They  he  dormant  Hierein 
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tlu^ougli  tlie  fall,  winter,  and  early  spring  montlis,  assuming  the  pupa 
state  (PL  IV,  Fig.  1,  i)  but  about  a  week  before  the  beetles  issue. 

£xi)crimcnts  made  upon  the  larv^a  of  the  imported  elm  leaf-beetle 
show  that  I^uris  green  water  is  very  effective  in  destroying  it,  in  both 
the  larva  and  beetle  states;  and,  while  I  have  ha^l  no  opportunity  of 
making  such  experiments  with  the  species  in  question,  I  have  no  doubt 
that  it  w^ould  here  prove  equally  destructive.  The  larvae  are,  through- 
out their  existence,  quite  sluggish  and  drop  to  the  ground  on  slight  dis- 
turbance. A  goml  shaking  of  an  infJested  tree,  therefore,  will  bring 
most  of  them  to  the  ground,  and  experience  shows  that  they  have  little 
or  n6  capacity  for  mounting  the  tree  again.  This  remedy  will  be  appli- 
cable to  cultivated  trees,  especially  before  they  get  too  large. 

THE  JTOTIPEB  WEB-WORM. 

{Dapsilia  rutUaruij  Hlibn.) 

[Ord.  LepedopterA;  Fam.  TORTRIOID^.] 

Plate  V,  Fig.  1. 

Among  the  insects  to  which  I  have  given  some  attention  during  the 
irear  is  one  which  may  be  known  by  the  above  popular  name.  Mr.  P. 
H.  Foster,  of  the  Babylon  nurseries,  Babylon,  L.  L,  had  already  corre- 
sx>onded  witli  nu>  about  the  ravage.s  of  this  worm  in  1877,  and,  after 
rearing  the  perfect  n  jth  and  a^scertaining  the  principal  facts  in  its 
natunil  history,  I  had  given  no  farther  attention  to  the  matter  until  the 
following  letter  was  received: 

Babylox,  L.  I.,  May  13,  1878. 

Dear  Sir  :  I  send  yon,  hy  mail  this  day,  Rome  specimens  of  diseased  Jiiniper.  I 
find  11  very  small  v>()riii  cuciused  in  a  covering,  some  of  which,  no  doubt,  can  stiU  be 
found  ill  ilie  .sjMKliJi^^'u  stilt.  Also  one  police t  insect  and  one  pupa  can  be  fonnd.  I 
have  i'.i  my  umsriy  IVoin  ^00  to  IJOO  fine  Irit-h  and  Swe^Ush  Junipers,  and  unless  I  can 
find  a  remedy  tlioy  "will  soon  be  worthless  to  me. 
Yours,  resjiectl'itllv, 

P.  n.  FOSTER. 

The  iiijnrios  of  this  insect  had  never  before  been  reported  in  this 
country,  l)ut  the  si)ecios  has  long  been  known  to  afl'ect  Junipers  in  the 
south  of  1*'ii,2]:ith1  and  otlier  parts  of  Europe,  The  probability  is,  there- 
fore, that  it  is  a  comparatively  recent  importation,  though  Mr.  Foster 
can  give  mo  no  iiilormiition  that  satisfactorily  bears  upon  the  point, 
sincA*  he  himself  never  imported  any  Junix)er8,  but  obtained  his  stock 
when  quite  small  of  ^Messrs.  ITiggin.s,  of  Flushing. 

HeiiM  "^  (ires  this  s]UK'ies  as  ha\'lng  but  a  limited  distribution,  reach- 
ing in  Gcnnaiiy  t.)  ^lecldenburg.  It  is  rare  there,  the  motli  appearing 
in  June  and  Jul  v. 

In  England  tJie  moth  is  known  to  appear  as  late  as  July  and  August, 

All  the  facts  ascertained  about  the  habits  of  the  ei>ecie8  would  indi- 
cate that  there  is  great  irregularity  in  development,  but  there  is  but 
one  annual  brood.  The  insexit  hibernates  at  different  stages  of  larval 
developn^^nt,  and  tlie  chrysalis  is  found  throughout  the  sprmg  nionths. 
The  moths  begin  to  api>ear  as  early  as  April,  but  continue  to  issue  dur- 
ing the  summer. 

The  (is^g:^^  wliieh  arc  not  yet  known,  are  doubtless  laid  singly  upon 
different  parts  of  the  tree  during  the  summer  months  and  the  woims 

"'Schmettexliage  Deutach lands  and  der  Schweiz. 
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begin  to  appear  in  autumn.  I  found  no  trace  of  tliem  in  July,  and  Mr. 
Foster  has  often  wondered  what  became  of  them  during  the  summer. 

The  worm  from  birth  webs  the  leaflets  together  (PL  V,  Fig.  1,  a)  and 
lives  within  a  more  or  less  perfect  silken  tube ;  mis  tube  being  more 
complete  around  the  hibernating  individuals.  The  sprigs  and  branches 
affected  by  the  worm  present  a  seared  and  brown  appearance,  and  a  tree 
badly  affected,  may  be  recognized  at  a  great  distance.  The  Irish  and 
the  Swedish  Junipers  (varieties  of  J.  communis)  are  both  badly  affected, 
but  I  did  not  find  it  on  the  Junipema  Yirginianus^  which  is  indigenous 
to  the  island. 

It  is  difficult  to  reach  this  worm  by  any  application  that  will  kill  it  by 
contact,  and  for  that  reason  the  only  way  of  ridding  the  trees  of  it  is  to 
use  some  poison^  like  Paris  green  or  London  purple,  that  will  be  eaten 
when  the  worm  issues  from  its  web  to  feed. 

In  point  of  fact,  Paris  green  water  proved  effectual  m  some  experi- 
ments made  with  it  at  the  department  on  living  worms  in  confinement, 
whereas  gasoline,  which  ^Ir.  Foster  applied  to  the  trees,  seemed  to  have 
little  effect. 

Another  web-worm,  YpsolophvA  marginellus^  feeds  in  a  similar  manner 
on  Juniper  in  England,  but  is  not  found  in  this  country. 

DHSCRIPnVB. 

Dafsilia  BUnLANA.-—£an;a— formally  constmcted,  cameons  in  color,  tho  head  and  pro-thoiado 
shield  highly  i>olished,  deep  gamboge-yellow.  The  head  retractile,  oblicjine.  Ocelli  and  mandibles  more 
dnsky.  Boay  wrinkled,  tapering  very  gradually  from  mcso-thoracio  joint  to  anus.  Normal  comply 
ment  of  le^s.  The  piliferous  spots  extremely  small  and  indicated  more  by  the  short,  pale,  glistenmg 
setous  hairs  arising  therefrom.  Wrinkles  as  in  Fig. — .  Hind  borders  of  abdominal  joints  slightly 
thickened  dorsally. 

Chrysalis— Color  honey-yellow,  the  skin  so  delicate  that  the  colors  of  the  ima^  show  clearly  throagh 
it  prior  to  emergence.  !Normally  shaped,  elougato,  slender;  the  abdominal  iomts  having,  superiorqr, 
^wo  transverse  rows  of  rather  minute  spines;  the  anus  blunt  and  unarmed;  the  venter  with  a  few 
blunt,  setous  hairs ;  the  antennial  sheaths  reaching  not  quite  to  the  tip  of  the  wing  sheaths.  Average 
length,  5™». 

Imago — Average  expanse,  12«».  Primaries,  bright,  glossy  orange,  crossed  by  four  reddish-brown 
bands.  The  second  band  irom  the  costa  is  slightly  an^lato ;  the  third  band  has  the  form  of  a  letter 
K,  the  top  of  the  K  being  usually  closed,  though  occaaionaUy  open.  The  apical  band  is  wedge-shaped, 
reaching  nearly  to  inferior  angle.  Frequently  this  coalesces  with  the  inferior  part  of  the  third  band. 
Indeed,  as  Wilkinson  states,*  though  constant  in  color  and  size,  much  variation  is  found  in  the  omif 
mentation  of  the  primaries.    Secondaries  dark  gray,  with  cilia  of  same  color. 

THE  CLOYEK-KOOT  BOEEE. 

{HylesiniM  trifoltij  MUUer.) 
f Ord.  CoLEOPTEBA ;  Fam.  ScoLYTiD-ffi:.] 

PI.  V,  Figs.  2  and  3. 

In  September,  1878, 1  received  from  Mr.  G.  C.  Snow,  of  Branchport, 
F.  Y.,  roots  of  clover  that  had  been  ruined  by  a  smaU  beetle  not  before 
reported  in  this  country  as  having  this  habit.  The  insect  was  found  in 
all  stages  of  growth,  though  the  principal  injury  had  evidently  been 
done  by  the  larvae,  which  worked  more  particularly  on  the  larger  roots. 
These  last,  in  many  cases,  were  entirely  severed  at  the  surface  of  the 
ground.  The  flower-stalks  were  also  in  many  cases  eaten  into.  A  visit 
subsequently  made  to  Western  Kew  York  revealed  the  fact  that  in 
Seneca,  Ontario,  and  Yates  Counties  this  new  enemy  to  American  agri- 
culture had  been  prevalent  enough  to  prevent  the  cutting  of  the  clover, 
the  roots  being  entirely  devoured  and  the  plants  pulling  out  with  the 
greatest  ease  and  gathering  in  windrows  before  the  mower.  In  the 
fields  affected  I  failed  to  find,  after  hours  of  search,  a  single  plant  that 
did  not  contain  the  insect  in  some  stage,  and  in  fewer  or  greater  num- 
bers. 
— 1 —  ■  -  --  -  ■  .         -■ . 

*  British  Toztrices,  p.  318. 
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Tlds  beetle  has  for  many  years  been  known  in  Europe,  and  in  Ger- 
iriany  more  particularly,  where,  as  appears  from  recorded  accounts  of  its 
mamier  of  working,  its  habits  are  exactly  a«  I  have  found  them  in  this 
country.  Mr.  Pfarrer  Schmitt,  of  Mainz,  has  given*  what  is  perhaps 
the  best  account  of  this  insect  on  record.  Miiller,  who  was  the  first  to 
describe  the  species,t  came  to  the  conclusion  that  its  natural  food-plant 
was  the  Trifolium  pratense^  and  that  its  work  was  the  principal  cause  of 
the  death  or  cultivated  clover  during  the  third  year. 

Mr.  Schmitt,  while  accepting  the  first  proposition,  was  inclined  to 
doubt  the  truth  of  the  second,  and  considered  that  the  cause  of  the 
death  of  the  plant  the  third  year  was  due  to  the  short  duration  of  life  of 
the  plant  and  the  mode  of  cultivation  in  Germany. 

In  that  country  clover  is  sown  among  wheat,  and  during  the  first  year 
is  cut  with  the  latter.  In  the  second  year  the  clover  is  cut  once  for  fod- 
der, and  a  second  time  for  seed.  By  this  treatment,  argues  Schmitt,  the 
clover  plant  is  weakened,  and  suffers  from  exposure,  rain,  and  frost,  its 
roots  begin  to  decay,  and  the  plant  usually  does  not  survive  a  third 
summer.    The  nature  of  the  soil  may  also  have  some  influence. 

Fordlinger  f  states  that  the  species  is  found  in  the  roots  of  Lartium 
scopariumj  while  Kaltenbach  §  includes  Medicago  sativa  among  the  plants 
whose  roots  it  affects. 

While  the  facts  which  I  have  been  able  to  learn  in  relation  to  the  in- 
sect's work  in  this  country  confirm  the  views  of  Miiller  rather  than  those 
of  Schmitt,  yet  it  is  undoubtedly  true  that  this  beetle  flourishes  most  in 
the  roots  of  plants  that  have  been  injured  and  that  have  already  begun 
to  decay — ^bearing  out  in  this  respect  the  well-known  habits  of  otiier 
8i)ecies  of  its  family  which  are  known  to  prefer  the  bark  of  tirees  and 
the  woody  stems  of  plants  that  are  sickly  from  one  cause  or  another. 

I  have  found  the  insect  in  all  three  stages  of  larva  (Plate  Y,  Fig.  2, 6), 
pupa  (c),  and  adult  (d)  up  to  the  time  of  frost,  though  the  perfect  beetles 
at  this  season  very  greatly  predominate.  The  insect  hibernates  in  any 
of  these  three  stages,  and  continues  propagating  as  soon  as  spring  opens, 
the  beetles  issuing  from  the  ground  and  pairing  during  the  early  spring 
months.  The  female  then  instinctively  bores  into  the  crown  of  the  root, 
eating  a  pretty  large  cavity,  wherein  she  deposits  from  four  to  six  pale, 
whitish,  elliptical  eggs.  These  hatch  in  about  a  week,  and  the  young 
larvae  at  first  feed  in  the  caAity  made  by  the  parent.  After  a  few  days, 
however,  tliey  begin  to  burrow  downward^  extending  to  the  different 
branches  of  tlie  root.  The  galleries  made  in  burrowing  run  pretty  reg- 
ularly along  the  axis  of  tlie  roots  (Plate  V,  Fig.  2,  aaa),  and  are  filled 
with  brown  excrement.  Tlie  pupa  is  formed  in  a  smooth  cavity,  gener- 
ally at  the  end  of  one  of  these  burrovs,  and  may  be  fpund  in  small 
numbers  as  early  as  September. 

It  is  the  custom  in  AVestem  New  York  to  sow  the  clover  in  spring 
on  gi^ound  already  sown  to  fall  wheat.  This  is  generally  done  while  the 
snow  is  yet  on  tlie  ground  or  while  the  frost  is  disappearmg,  one  peck 
of  seed  being  used  to  the  acre.  The  clover  is  allowed  to  go  to  seed  in 
the  fall  and  usually  produces  but  little.  During  the  second  year  one 
crop  of  hay  and  a  crop  of  seed  are  obtained.  It  is  during  this  second 
year  that  the  injury  of  the  Hylesinus  is  most  observed. 

ifo  experiments  have  yet  been  made  with  a  view  of  preventing  the 

^^^^—  -  ■  —     ■  . I  m 

•Stettiner  Ent.  Zeit.,  1844,  pp.  389-397. 

t  Avis  8ur  Tino  esp^cG  do  Bostriclie  qui  d^truit  lea  racines  du  Trifle  des  prJis.    Mdnu 
Soc.  I>6]y.  Mt.  Tonerre.     I,  p.  47  (1807). 
t  Die  Klcinen  Feinde  dcr  Landwirtscliaft,  1869,  p.  234. 
^DiePllaDzenfeiiido,  etc.,  p.  121. 
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injuries  of  this  clover  pest,  and  no  other  mode  of  prevention  suggests 
itself  to  my  mind  than  the  plowing  under  of  the  clover  in  the  spring  of 
the  second  year,  if  the  inesence  of  the  beetle  is  observed. 

There  exists  another  species  of  Hylesinus  in  this  country  so  closely 
allied  to  trifoUi  that  the  two  are  easily  confounded.  The  species  in 
question  was  described  by  Dr.  Le  (^onte  as  (ypaculus  in  18G8,*  aud  has 
been  found  infesting  Elm  aiid  Ash,  by  Mr.  E.  A.  Schwarz,  The  Clover- 
root  borer  has  been  considered  synonymous  with  opaouluSj\  but  a  criti- 
cal examination  shows  the  following  pretty  constant  structural  difference 
between  the  two : 


Sylettnus  opaetdus,  I^  Conte, 


DrFFEREXCES 

betTfeen 
and 


H.  tri/olii,  Wmer, 


Stout,  opaque ;  -when  matare  of  a  oniform  pioe- 
OTLB-black  color.    .(PI.  V,  Fig.  3,  a.) 

Head  pnnctulate,  not  narrow  in  front,  without 
transYorse  impression  in  front  of  eyes. 

Epifltoma  (PL  V,  Fig.  3,  b)  truncate  or  very 
■ligntly  and  broadly  emar^^iuate. 

Labmm  visible. 

Antenuial  club  very  large,  oblong-oval,  leas  solid ; 
the  two  first  joints  eLiniug  and  pub^^ecent  only  at 
apex. 

Thorax  wider  than  lonp,  very  densely  punc- 
tat^i;  pubescence  moderatoly  tliick  and  short. 

Elyti-al  stiias  (PI.  V,  Fig.  3,  d)  evidently  im- 
pressed and  rejrularly,  c^jarsely  punctate;  inter- 
stices very  distinct,  each  with  a  legular  row  of 
small  tubercles,  which  become  more  acute  toward 
the  apex  and  the  sides. 

Pubescence  very  coarse  and  short. 

Tibiae  (PL  V,  Fig.  3,  c)  hardly  denUt«. 

Lives  under  dry  bark  of  elm  and  ash  trees. 


Smaller,  more  slender,  elytra  somewhat  ahining; 
when  mature  picoous-bhick,  elytra  more  or  loM 
reddish-brown.    (PL  V,  Fig.  3,  e.) 

Head  more  strongly,  mgosely  poBctuied,  with 
a  transverse  imprcssicn  in  front  of  ^es  and  nar> 
rowed  in  front. 

Epistoma  (PL  V,  Fig.  3,  a)  tri-siiiTiata  and  eon- 
sequently  bidendate  at  middle;  median  sinnation 
sometimes  [in  the  male  ?]  tiiimgalar. 

Labi'um  not  visible. 

Antenual  club  much  smaller,  oral,  soUd^^  Oi* 
tirely  opaque,  and  pabesoent. 

Thorax  aa  wide  as  long,  more  coarsely,  mgMcly 
punctate ;  pubesrence  very  sparse  .but  long. 

Elytral  striie  (PL  V,  Fig.  3.  t)  hardly  impressed 
and  vcr3'*coarsely  punctate ;  interstices  moob  less 
distinct,  coarsely,  rugosely  punctate. 


Pubescence  much  finer,  sparser,  and  longer. 
TibiaB  (PL  V,  Fig.  3,  A),  with  large  teeth  »t  oater 
apical  edge. 
Lives  in  the  roots  of  clover. 


That  this  insect  also  has  its  natural  enemies,  however  insufl&cient  they 
may  be,  is  proved  by  the  fact  that  I  found  pre;s'ing  on  it  a  Telephond 
larva,  which  agrees  with  that  of  Telephorus  bilineatusj  Say,  as  already 
described  by  me.f 

DEBCRIPTIVK. 

Hylesixus  TuiFOLii. — Larva — OF  normal  form  and  chaiiicter.  Length,  O*™".  Head,  honey-yellow, 
with  the  mouth  paH.^  brown ;  rest  of  body  dingy  white. 

Pupa — length,  2.1!"^,  ("hiiractejizwl  by  having  two  minute  spinous  projections  on  top  of  bead,  and 
two  somewhat  larger  anal  points.  The  thorax  has  a  slight  medio-dorsal  carina,  and  a  few  sparse 
bristles. 

THE  CLOYEE-SEED  MIDGE. 
{Gecidomyia  Itguminicola^  Lintuer.) 

[Ord.  DiPTERA;  Fam.  Cecidomitdje.] 

Wliile  the  Uylemmts  jiust  treats  of  was  proving  so  destructive  to  the 
roots  of  clover  in  Western  New  York,  the  seed  itself,  where  the  beetle 
was  not  working  badly,  was  very  seriously  affected  by  the  bright  orange 
larvai  of  a  minute  two-winged  dy,  having  both  the  size  and  general  ap- 
pearance of  the  common  Wheat  midge  {Ceeidomyia  tritici). 

Clover  iiife^sted  with  these  larvie  was  first  sent  to  me  the  latter  part  of 
last  August  by  Mr.  Snow,  and,  upon  subsequently  \isitiiig  Western  New 
York,  1  had  an  oi)portunity  of  studying  the  species  in  the  held.    It  seems 

*  Trans.  Am.  Ent.  Soc,  1868,  p.  170. 
trroc.  Am.  Phil.  Soc,  1876,  p.  380. 
1 4th  Mo.  Kot.  Rep.,  1871,  p.  29. 
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to  have  attiacted  attention  more  particularly  during  the  last  two  years,* 
and  bids  fair  to  become  as  serious  a  drawback  to  the  raising  of  clover 
seed  as  the  Wheat  midge  has  in  past  years  been  to  the  raising  of  wheat. 

The  first  published  notice  of  this  insect  was  in  the  different  rei>orts  of 
the  proceedings  of  the  annual  meeting  of  the  !New  York  State  Agricult- 
ural Society,  held  at  Albany  in  January,  1879,  where  Mr.  J.  A.  Lintner, 
of  the  State  Museiun  of  Natural  History*,  referred  to  its  ravages,  and 
brielly  described  the  larva  under  the  name  of  Cecidomyia  trifoliU 

Tlie  larva?  (PI.  YI,  Fig.  3,  a)  affect  the  heads  of  clover  in  the  same 
well-known  nninner  tliat  the  Wheat  midge  affects  wheat,  and  in  all  essen- 
tial life-hnbits  agree,  so  far  as  I  have  been  able  to  learn,  with  that 
species.  When  full  grown  these  orange  larvae  quit  the  clover  heads,  drop 
to  the  ground,  and  cither  work  a  short  distance  beneath  the  surface  or 
hide  under  the  dead  leaves  and  other  shelter  that  may  be  thereon.  Here 
each  forms  an  oval,  compressed,  rather  tough  cocoon  of  fine  silk,  with 
particles  of  the  surrounding  earth  or  other  objects  adhering  to  the  outside 
and  rendering  itsdetection  extremely  difficult  The  pupa  stateis  assumed 
witliin  the  cocoon,  and  when  about  to  give  forth  the  fly  the  pupa  works 
itself  through  its  silken  covering  and  to  the  surface  of  the  ground. 

The  flies  (PI.  YI,  Figs.  1,  2)  begin  to  issue  in  September,  and  continue 
issuing  all  through  the  mild  autiunn  weather  and  during  the  ensuing 
spring.  In  a  wann  room  I  have  had  them  issue  all  through  the  winter. 
Xone  of  the  w]  iters  on  injurious  insects  mention  any  midge  of  the  kind 
as  affecting  clover  in  Europe,  though  Curtis  J  mentions  what  Ls  evidently 
the  larva  of  a  Cecidomyia  as  aflecfing  tares,  the  larvae  being  concealed 
amongst  the  cal>  cos  and  eating  into  and  consuming  the  incipient  pod. 
The  flowers  of  the  Dird's-foot  clover  {Lotus  cornicMlatujt)  are  also 
"strangely  transl'ornuMr'  there  by  the  larva  of  Cecidomyia  loti. 

If  the  injuri(»s  of  this  insect  should  become  serious,  the  clover-seed 
raiser  will  be  ol>Ii^e(l  to  abandon  for  a  series  of  years  the  growth  of  this 
crop,  as  in  no  other  way  are  we  likely  to  be  able  to  affect  the  multiplica- 
tion of  the  enemy.  The  moix^.  thoroughly  farmers  combine  in  this  course 
m  any  given  <listrict  the  more  effectual  will  be  the  eradication  of  the  evil. 

This  clover  midge  is  readily  distinguish<*d  from  the  Hessian  fly  by 
being  but  half  as  large  in  all  stages,  and  by  the  flies  usually  having 
fewer  joints  to  the  anteniue.  From  the  wheat  midge  it  is  also  readily 
distiuguislied  in  the  perfect  state,  as  this  last  has  twenty -four  joints  to 
the  antenme  in  the  male  and  twelve  in  the  female. 

DliSCiiUTIVE. 

Cec*iI)0>:yia  I  i  '.iMiNKoi.A. — L'-'ifjfh.  male,  l.ri"^  to  1.6"»";  frmalf,  2.6»*  for..C««™.  Alar  tTpanst.'malU 
8  to  4*°" ;  feivaU  .'^.:!  ^)  ^.7"'"'.  AhOtinr.x  rc.I,  thorax  hrmcnish-red ;  antennce  pediceUed  and  lb-jointed  in 
Vtemalf.  *'*^nV  and  Ifi-joiiiUd  '.n  the  female.  Wingg  Jiaity;  transverse  veinlet  feeble ;  palpi  A-joirUed; 
svipotitor  A-joiyited  and  as  lon<j  ati  the  body  ichen  extended. 

Egn — I'nohsorvi  il,  hut  will  ilcmhtli  S8  prove  very  Bimilar  to  that  of  tritiei  or  of  destructor,  that  of 
tliis  lauit  hviii'^  0.3'^'"  loii^:,  i  \  liudricul,  rounded  at  each- end,  soft,  translaocxit,  and  pale  orange-red  in 
color. 

•From  somo  fjuts  vhirli,  ns  I  loam  from  Mr.  Lintner,  have  been  commnnicated  to 
him  by  l*n»f.  II.  liro^or,  oi  Vale  Collcj^o,  Now  Haven,  Conn.,  it  is  quite  probable 
that  tiiis  sarao  midge  was  at  work  on  the  clover  in  Tompkins  County,  New  York,  over 

thirty  y«'ars  ago. 

iTbf  (liscriptien  was  npcatrd  under  the  same  name  in  the  Cajwdian  Eniomologist 
(vol.  xi.  i>.  4.')).  but  lirding  siibsrfnirnth'  tliat  the  specific  name  had  previously  been 
applied  by  L<>«\v  ( Vtrli.  Zool.-lJoi.  Gesell.  vol.  xxiv,  "NVien,  l'?74)  to  a  species  forming 
a  sort  of  gall  on  the  Cdiimion  r^>\or  in  Enrope,  Mr.  Lintner  recently  substituted  the 
flpeci"!c  nanj*'  l-  (ntuiinicola.  ^b'anwliile  I  had  given  it  the  name  of  ZiMfwmi  in  con- 
nection with  \\\v  d(  s«^Tii)tion  here  published,  which  ha.s  been  in  the  printer's  hands 
since  last  Marc  h.  Tlie  delay  in  the  publication  of  the  report  has  enabled  me  to  adopt 
Mr.  Lintner's  la^t  name. 

t9Brm  insects,  p.  497. 
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Larva  (PI.  VI,  Fij;.  3)— Length  2.3"«»;  diameter  in  middle  of  body  about  i  of  the  length;  ellipsoidal, 
snb-cylindric,  flattened  ventniUy,  tapering  but  slightlv  at  the  ends,  which  are  rounded  when  at  rest ; 
surface  minutely  granulate.  Joints  well  separated.  Color,  bright  orange-red,  inclining  to  pink  when 
mature.  Head  small,  brownish,  sub-acute,  and  furnished  with  two  prominent  exarticolate  antenn&l 
tubercles,  which  arise  from  lateral  swellings  and  which  are  as  long  aa  the  head  proper  is  wide  at  base; 
basal  piece  or  neck  (erroneously  considered  an  additional  joint  by  some  writers),  into  which  the  more 
homy  part  recedes,  sub-quadrate.  Abdoftiinal  joints  sub-equal  in  length,  except  the  last,  which  is  very 
small,  bilobed,  and  nearly  suiTounded  by  the  penultimate  joint.  Stigmata  raised  on  short  tubercles  which, 
from  a  ventral  view  (as  in  the  figure),  are  seen  projecting  laterally  fix)m  the  anterior  third  of  each  of  the 
first  seven  abdominal  joints  (jts.  4-10).  The  pro-thoracic  and  the  eighth  pair  of  abdominal  spiracnlar 
tubercles  are  visible  only  upon  a  dorsal  view,  and  are  situated  at  the  hind  border  of  their  respective 
joints,  the  former  directed  forward  and  the  latter  backward.  The  three  thoracic  joints  and  tne  two 
anal  joints  have  each  a  strong  lateral  bristle.  The  "breast-bone"  is  honey-yellow,  the  stem  narrow, 
the  club  with  a  circular  notch  in  front  and  produced  laterally,  so  as  to  have  in  all,  four  rather  blunt 
points  as  in  the  figure. 

Cocoon — Broadly  ovoid,  2"^  long,  opaque,  tough,  composed  of  very  light  gray  silk,  nsnally  covaired 
with  dirt 

Pupal  exuvium — ^Dirtv  white,  with  the  antennal  sheaths  honey-yellow  and  projecting  each  side  like 
the  handles  to  an  urn,  tlie  capitate  bristles  of  moderate  length,  fine,  and  white. 

FemaU— The  denuded  body  of  the  female  is  bright  red.  Normally,  however,  each  abdominal  Joint 
has  a  band  of  black,  lanceolate  scales,  which  obscure  the  color  unless  the  body  oe  stretched.    Venter 

f'ellowish-gra^,  hairy.  Le<;s  brown  outside,  lighter  inside.  Head  blaok.  Antennro  y^owish-rod; 
6-jointed ;  joints  sessile ;  tne  two  basal  joints  globose,  the  rest  sub-cylindrical,  narrower  anteriorly  than 
posteriorly,  convex  in  fi-ont,  concave  behind;  uairs  sparse,  as  long  as  the  joint,  an4  curving  forwu^; 
no  definite  number  of  whorls.  Palpi  about  as  long  as  face ;  4-iointod ;  jt.  3  as  long  as  1  and  2  together; 
jt.  4  one-fourth  longer;  all  armed  with  short,  sparse  hairs.  Iialteres  reddish-yeUow,  clavate.  w"ingi 
closely  pubescent,  the  fringe  extending  from  toe  second  vein  to  the  hind  base ;  transverse  vein  indistinct, 
and  often  invisible  in  specimens  mounted  in  balsam.  Ovipositor  4-jointed,  telescopic ;  last  Joint  with  a 
ventral  terminal  slit ;  basal  ioint  twice  9S  long  as  broad;  second  joint  four  times  as  long  as  first;  third 
Joint  three  times  as  lon^  as  first;  fourth  joint  as  long  as  basal  Joint. 

Male — AntennsB  15-jointed ;  two  basal  joints  globose,  the  rest  pedicelled ;  the  i>edicels  white  and  as 
long  as  the  globular  part,  which  id  nearly  black ;  [left  antenna  of  one  specimen  with  but  14  Johits,  ow- 
ing  to  a  coalescence  of  the  5th  and  6th] ;  more  hairy  than  in  the  female,  out  with  no  defijiite  number  cf 
whorls.  Genitalia  broa^l,  prominent,  protruded  by  a  slender  pedicel ;  each  dasper  consisting  of  a  swol- 
len  basal  joint  and  a  terminal  hook,  wiilch  is  obliquely  truncate  at  tip. 
Many  specimens  examined. 

These  Cecidomyi®  are  often  quite  difiicult  to  rear  |o  the  perfect  state,  and  it  has  been  oostomary  to 
name  them  from  the  larvse  when  these  produce,  as  they  very  frequently  do,  galls,  or  other  abnormities 
of  the  food-plant,  by  which  the  species  is  readily  recognized  and  distinguished.  There  is  some  disor^ 
ancy  between  the  above  description  of  the  larva  and  that  given  by  Mr.  Lintner,  who  describes  the  lateral 
fleshy  tubercles  as  arising  "at  a^out  the  middle  of  each  segment,"  and  does  not  mention  the  stigmata. 
Yet  I  cannot  doubt  but  that  the  insect  under  consideration  is  the  same  species  examined  and  studied 
by  my  friend. 

Compared  with  the  two  other  most  destructive  species  of  the  genus— trifici  and  degtruetor—irifolU 
shows  the  following  diiferences.  The  former  has,  on  an  average,  24  joints  in  the  male  and  from  12  to  13 
in  the  female  antenna.  Destructor  has  sometimes  as  many  as  20  in  the  male  and  19  in  the  female, 
though  authors  give  an  average  number  of  17 ;  while  trifolix  has  15  in  the  male  and  16  in  the  teaudt. 
The  number  of  joints  varies,  so  that  upon  this  character  alone,  unless  there  is  great  difference,  specific 
distinctions  cannot  safely  be  founded. 

In  both  tritici  and  destructor  the  joints  of  the  female  antennse  are  pedicelled,  while  in  tr{foUi  tbey 
are  sessile.  In  trifolii  the  palpi  are  4-jointed,  as  they  are  also  (according  to  Curtis)  in  tritiei,  while  in 
destructor  they  are  Sjointed.  In  trifolii  the  transverse  vein  is  present  though  indistinct ;  in  trUiei  it  is 
distinct,  and  in  destntctor  it  is  absent.  In  trifolii  the  ovipositor  is  4-jointed ;  in  tritici  and  desintetor  it 
is  described  as  2-jointed ;  but  here  again  the  descriptions  are  at  fault,  due  no  doubt  to  the  fact  that  the 
basal  joint  has  been  considered  the  terminal  abdominal  and  that  the  separation  of  the  3d  and  4th  is  readily 
overlooked.  The  male  genitalia  are  larger  and  more  prominent  in  trifolii  than  in  either  of  the 
others.  The  larvro  of  tri/oUi  and  tritici  are  very  similar.  The  anal  joint  of  tritici  is,  however,  aimed 
with  six  strong,  pointed  tubercles,  which  are  not  present  in  trifolii,  while  the  antennal  tubendes  are 
longer.  The  spiracular  tubercles  are  similar,  but  in  tritici  they  are  inore  dorsal  and  cuinot  be  seen 
from  a  ventral  view,  while  the  last  pair  [on  joint  11]  is  more  prominent.  The  angles  of  t^e  "breast- 
bone" in  tritiei  are  somewhat  more  rounded  than  in  trifolii. 

The  larva  of  destructor  difiers  radically  from  either  of  the  others.  It  is  about  twice  as  large,  and  joints 
10,  11,  and  12  are  crowded  so  closely  together  that  it  is  difficult  to  distinguish  them.  The  anal  joint 
bears  two  rounded  tubercles  at  tip.  The  spiracular  tubercles  are  not  perceptible;  the  head  is  more 
rounded  than  in  trifolii;  the  antennal  projections  are  much  shorter.  The  "breast-bone"  is  smaller,  the 
club  being  but  little  larger  than  the  stem,  which  is  slightly  enlarged  at  base.  The  lateral  an^lM  I* 
the  club  are  entirely  wanting. 
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:. — At  this  season  they  get^nostly  out  of  sight.    They  have  mostly  finished  eating  the 


THE  APPLE  COLEOPHOEA. 

{ColeopJiora  malivorellaj  N.  sp.) 
[Ord.  Lepidopteea;  Fam.  TiNEtD-as.] 

(Plate  Vn,  Fig.  1.) 

II 

Darly  part  of  June,  1877, 1  received  a  letter  from  Mr.  William 

icr,  of  Densmore  Apple  Farm,  McLane,  Erie  County,  Pennsyl-  i 

which  he  complained  bitterly  of  the  ravages  of  a  certain  case-  [  1 1 

rorm,  specimens  of  which  accompanied  the  letter.  1 1 1 

hod  of  work  and  the  amount  of  injury  done  by  the  insect  may  I 

ed  by  extracts  from  this  and  subsequent  letters  from  Mr.  Fair-  I 

II: 

7.— I  noticed  it  as  soon  as  the  bnds  began  to  swell,  and  it  seemed  as  if  there  was  one  of 
Imost  every  tree  in  the  orchard.  They  are  now  attacking  the  froit,  eating  a  hole  into  the 
formation  and  devonring  the  interior,  leaving  it  a  i>erfect  shelL  *  *  *  Since  writing  the 
examined  some  of  the  trees  and  fonnd  a  great  many  of  the  limbs  denuded  of  leaves,  espe- 
maller  trees,  and  a  large  number  of  the  top  shoots  of  the  larger  ones  have  never  budded 
having  apparently  been  stung  by  the  insect,  and  are  now  hollow  uid  decayed. 
n. — In  addition  to  my  former  communication  I  have  to  say  that  the  larv»  have  now  left 
»parcntly  satisfied  with  the  amounVbf  damage  they  have  done,  and  taken  up  Ajixed  abode 
In  our  orchard  of  over  8,000  trees  there  is  scarcely  one  which  is  not  more  or  less  infested. 
1  weakly  trees  seem  to  suffer  most,  some  of  them  having  their  leaves  like  perfect  skol-  4 

.—I  find  on  examining  the  trees  that  the  case-bearers  have  left  their  cases.    They  ceased 

te  leaves  about  the  time  I  sent  yon  the  last  lot  (June  22)  and  must  now  be  flying  about  in 

e.    I  noticed  them  first  about  the  Ist  of  April,  when  the  buds  were  commencing  to  shoot  .  e'  ' 

seemed  to  me  as  if  the  eggs  were  laid  right  on  the  end  of  the  bud,  and  as  soon  as  it  burst 

rpillar  was  ready  to  commence  active  operations.    *    *    *    I  noticed  that  the  black  ant, 

porous  fipe  to  a  good  many  species  of  caterpillar  which  attack  the  apple  tree,  is  powerless 

pest,  on  account  of  the  tough  case  or  shield  under  which  it  carries  on  its  destructive 


.11^ 


^ 


. — It  is  worse  this  year  than  last,  and  has  rendered  large  numbers  of  trees  nearly  leaf. 

gs  are  apparently  laid  on  the  end  of  the  young  bud  before  it  opens,  the  leaves  being  thus  \ 

re  they  have  a  chance  to  grow.    *    *    *    It  seems  proof  against  insect  enemies  with  its 


\ 


:ho  facts  thus  communicated;  from  observations  made  upon 
s  sent  by  ]\Ir.  Fairweather,  and  from  the  known  and  quite  con- 
dts  of  the  genus  to  which  the  species  belongs,  we  are  able  to 
etty  full  account  of  this  fresh  addition  to  the  akeady  long  cat- 
insects  injurious  to  the  Apple. 

oth  (PI.  Vll,  Fig.  3,  (1)y  which,  with  the  other  members  of  the 
a  night-flier,  issues  from  the  chrysalis  from  the  first  to  the 
f  July.  Judging  from  the  well-known  habits  of  the  closely 
ropean  aiiatipeniiella  the  female  doubtless  lays  her  eggs  upon 
r  siirfiice  of  the  leaf,  and  the  young  larvae  hatch  out  in  Septem- 
live  upon  the  under  surface  of  the  leaves  until  frost.  They 
ol-shaped  cases,  which  are  very  tough — almost  homy  in  con- 
-being  made  of  silk,  mixed  with  a  small  amount  of  excrement 
debris  of  leaves.    The  inside  lining  is,  however,  of  pure,  whitish  ( 

e  posterior  end  of  the  case  is  curved  as  in  the  figure,  and  in 
:  edge  of  this  posterior  curve  is  a  longitudinal  sUt  or  orifice 
e  elasticity  of  the  substance  and  the  peculiar  curve  of  the  case 
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at  that  point  tend  always  to  keep  closed.  Considerable  force  from  an 
outside  enemy  would  be  necessary  to  oi)eu  tliis  orifiice,  though  from  the 
inside  the  slightest  pressure  enables  the  larva  to  protrude  its  anal  seg- 
ment when  the  excrement  is  to  be  voided.  It  is  through  this  opening, 
also,  that  the  perfect  moth  emerges  from  the  ca^e. 

During  the  autumnal  months  ]Mi\  Fairweather  seems  not  to  have  no- 
ticed the  young  larv^ai,  and  they  are  then  very  easily  overlooked  for  three  • 
reasons:  1st,  their  small  size  at  this  time;  2d,  the  size  and  toughness  of 
the  leaves ;  and  3d,  the  habit  which  the  worms  have  of  feeding  in  the  fall 
on  the  under  side  of  the  leaf  only.  Upon  the  approach  of  winter  they  mi- 
grate to  the  twigs  and  fasten  their  cases  thereto  with  silk,  remaining 
fixed  until  early  spring,  when  they  begin  operations  by  attacking  the 
unopened  buds.  The  injuiy  which  they  do  from  this  time  on  is  ^own  ' 
in  Mr.  Fairweather's  letters.  The  larvte  now  feed  upon  and  skeleton- 
ize the  uppei'  suiiace  of  the  leaf,  de\'oui'ing  only  the  parenchyma,  and 
they  also  have  the  injurious  habit,  according  to  Mr.  Fairw^eather,  of 
burrowing  into  the  young  apples.  About  the  middle  of  June  they  aban- 
don the  leaves,  and,  attaching  themselves  firmly  to  the  twigs  with  silk, 
transform  into  chrysiilides.  Before  doing  this,  however,  they  completely 
reverse  their  i)osition  in  the  cases  so  that  the  chrysalis  faces  the  slit-like 
orifice  where  was  formerly  the  anus  of  the  larva.  It  seems  as  though 
the  remark  of  Stainton,*  to  the  effect  that  the  clirysalis  is  inclosed  in  the 
last  larval  skin  and  is  consequently  i^ver  seen,  is  not  carried  out  in  this 
species,  as  the  skin  of  the  larva  is  cOTipletely  cast  off  and  wedged  into 
the  lower  orifice  of  the  case.  In  about  three  weeks  the  perfect  insect 
issues,  forcing  its  way  through  the  posterior  sKt  with  the  greatest  ease^ 
and  leaving  behind  no  trace  of  its  exit. 

The  only  enemy  of  tliis  insect,  so  far  known,  is  a  minute  Chalcid  fly, 
which  has  increased  to  such  an  extent  since  the  ravages  of  the  Coleophora 
became  apparent  on  Mr.  Fairweather's  place  that  it  bids  fair  to  renc)^ 
additional  remedies  unnecessary.  The  specimens  sent  in  1877  were  not 
parasitized.  Those  sent  in  1878  were  about  half  of  them  affected,  and 
of  twenty-four  specimens  received  in  March,  1879,  seventeen  had  been 
destroyed  by  this  little  fiy,  which  I  have  not  jet  found  time  to  properly 
study. 

The  same  direct  remedy  recommended  for  Chapiu's  Apple-leaf  roller 
and  the  Juniper  Web- worm  will  apply  her^. 

DESCRlFnVK. 

COLEOPHOKA  MALFVOUEi-LA,  IN.   S}).— Egg— Unknown. 

Larva— Lon'^h  l""*.  Color  yn\e  yellowish,  ol'ton  with  fsiint  rosea t-o  hue.  Head  retractfl©,  lar}^ 
black,  praniilated,  and  with  a  fJ.-w  rather  Ion;;  hairH  at  Hides ;  median  suture  wliite ;  antenna)  ^Jointed, 
yellow,  with  tho  base  of  each  .j«)int  white,  tlu'*  two  basal  Joints  e(iual  in  len^rth,  tho  third  and  fonrth 
each  one-lialf  as  li.n;j  and  more  8lend«;r;  a  lonj;  Iniatlo  arises  I'ronj  s'.pex  of  second  Joint.  Prolees 
brown  witii  theti])s  wliitish;  thoracic  leirs  yeUowish  with  the  claws  blacki.'sh.  Thoracic  Joints  eacn 
■with  a  blackish,  strongly  ;rranulatc  chitinous  patch  at  the  lateral  x>roiection,  tho  mesothoracio  Joint 
havLnj;  also  two  narrow  black  transverse  dorsal  spots  posteriorly,  and  a  subdorsal  yellowish  spot  of 
a  similar  nature.  Tho  two  anal  joints  arc  covered  with  brown  gmnulations  and  furnished  witii  rather 
lone  hairs. 

Iniayo — Female:  expanse  H**™.  Head,  face,  and  palpi  wliite.  Antennm  whito,  annulated  with 
fuscous;  basal  joint  with  a  long  tuft  of  intermingled  wliito  and  fuscous  scales  reaching  to  sixth 
joint.  Primaries  fuscous  (mouse  colormore  nearly),  with  many  while  scidcs  at  base,  espc>cially behind 
the  median  vein.  Cilia  fuscous ;  secondaries  fuscous;  tho|:ax  V\hite,  with  a  few  fuscous  scales.  Ab- 
domen, with  the  anal  tufr,  whitish.  Leas  white  with  a  rinij  of  fusi-oiis  at  the  base  of  each  tarsal  Joint, 
ifale:  expanse  lli. ;>'»'».  l)illV-rs  from  fi  male  in  tho  head,  face,  and  ijalpi  being  fuliginous,  and  in 
having  no  tuft  (»n  the  basal  ant*  nnal  joint ;  also,  in  being  .some\\hat  darker,  the  wings  usually  lacking 
tlio  white  basal  scales,  and  the  legs  being  more  grayish.t 

*Nat.  lIJKt.  of  the  Tineinn.  Vol.  IV.  p.  4.  ' 

t  This  species,  in  t»he  sexual  difl'<Tenc'-,  conflicts  with  Stainton's  grouping,  in  which -species  having  a 
tuTt  to  basal  joint  of  ;uitenna^  and  with  the  wiii;;»  unicolorous  are  brou^^lrt  together. 
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FULLER'S  EOSE  BEETLE.  . 

■ 

{Aramigus  FuUeriy  Horn.) 

[Ord.  COLEOPTEHAj  ram.OTIORHYNOHlD.fflU] 


I 


the  pHst  five  or  six  years  frequent  complaints  have  been  made 
lire  of  Tea-roses,  the  cultivation  of  which  has  become  a  very 

and  lucrative  branch  of  flower  culture.  This  failure  has 
een  ascertained  to  be  due  to  the  larv^a  of  a  little  gray  snout- 
)wii  in  its  different  stages  on  Plate  VII,  Fig.  2. 
er  Henderson,  of  Jersey  City  Heights,  N.  J.,  has  himself  suf- 
much  from  the  work  of  this  insect,  and  I  have  had  considerable 
lence  with  him  during  the  winter  upon  the  subject.  The  fol- 
otation  is  from  one  of  my  letters  replying  to  liis  inquiries: 
*st  knowledge  whicli  I  obtained  of  this  insect  was  through  our 
[end,  Mr.  A.  S.  Fuller,  who  sent  me  specimens  in  1875,  the 
iing  then  undescribed.  In  187C  it  was  described  under  the 
Lramigns  Fulleii,  by  Dr.  G.  H.  Horn,  in  the  proceedings  of  the 
Philosophical  Society,  vol.  xv,  page  94.  ^Ix.  Fuller  had  found  it 
uses,  and  some  whi\t  inj  urioiis  to  camellias.  It  seems  to  be  quite 
id,  occmring  from  the  iLtlantic  at  least  as  fiir  west  as  Mon- 
its  habit  of  injuiiously  affecting  roses  and  other  green-house 
&t  be  looked  u])on  as  a  comparatively  recent  acquii^ement.  I    .l 

mces  of  newly  formtKl  habits  are  constantly  i)resenting  them-  j  |li 

lie  in  my  studies  of  insects.     The  beetle  seems  to  Ikj  purely  [! 

and  the  genus  Aramigus  was  in  fact  erected  for  it  and  another  !   |i  i 

ramigxis  tessclaUis),  of  about  the  same  size  but  of  a  silvery 
r,  with  faint  green  hue,  which  I  have  found  in  Kansas  upon 
aown  "resin  weed."  The  beetle  belongs  to  the  same  family, 
:ty  closely  allied  to  a  well  known  European  beetle  ( Otiorliynchus 
'abr.),  which  is  larger  and  darker  in  color,  and  is  also  very 
o  greenhouse  i)lants,  as  well  as  to  some  grown  out  of  doors. 
es  also  occurs  in  this  country,  iis  I  have  specimens  that  were 
[assachusetts.  It  is  the  habit  of  all  these  beetles,  so  far  as 
ls  are  known,  to  work  in  the  roots  of  plants  while  in  the  larva 

as  your  Aramigus  does.  The  eggs  are  doubtless  laid  upon 
)y  the  female  beetle,  wliich  burrows  into  the  ground  for  this 
Upon  inquiry  I  found  that  what  is  evidently  this  same  beetle 
noie  or  less  ijijuiious  to  roses  in  and  about  AVashington,  and 
L.  Jardin  was  obliged  to  give  up  the  growth  of  tea-roses  hero 
of  years  ago  on  account  of  its  injuries." 
iderson  himself  gives  the  following  account  of  the  working  of 

in  a  recent  number  of  the  Gardcntr^s  Monthly: 

practical,  un<l  oxctllent  essay  of  Mr.  Bennett  on  "Iloso  Growing  in  AVintcr,"  among  the 

lilim!  "  which  ho  pivos,  he  fails  to  make  any  mention  oi"  the  rose-bu^;,  probably  for  the 

has  HO  far  in  his  operations  been  excmptfrom  it,  or  has  overlooked  it. 

:n(»wn  fiict  tliat  i)robably  not  one  gardener  out  often,  whether  tiorist  or  private  gardener, 

♦o  ciiltiviiio  roKcs  for  tlieir  llower-beds  during  the  winter  months  have  complete  euccesa^ 

)  bilicM',  iVoui  a  pretty  thorough  invest  igatioii  of  the  subject,  by  a  correspondence  with 

&t  inowi-rs  in  six  (lifiVieut  States,  and  from  wliat  personal  ob8el•^•ation8  I  have  been  able 

uiimlK-r  of  places  w'lero  roses  are  grown,  in  the  vicinity  of  Xew  York,  that  in  a  large 

US  f;nl;iTo  is  ti^.:»'eal)lo  alone  to  the  ravages  of  this  insect.    Its  operations  are  so  insidious 

sapping  the  life-blood  frt)m  your  plants  year  after  year,  and  if  you  are  ignorant  of  iti  *  j  j 

can  haitlly  be  blamed  for  not  knowing  what  is  doing  the  mischict        *       *     *  ♦ 
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Mr.  John  May,  the  gardener  in  charge  of  Mr.  Slanghter's  rose-growing  establishment  at  Madison,  N.  J. 
which  is  probably  the  largest  in  the  vicinity  of  Xew  York,  has  given  great  attention  to  the  rose-bng,  hia 
roses  for  four  or  five  years  being  much  injured  by  it,  but  by  persistent  efforts  in  destroying  the  i>erfect 
insect  has  now  got  entirely  dear  of  it,  so  that  his  roses  are  now  perfect  models  of  health  and  vigor.  He 
says  that  he  is  * '  convinced  that  no  substance  will  destroy  the  insect  in  the  larva  state  without  at  the  same 
time  iivjoring  the  plant."  This  has  been  the  experience  of  all  that  we  have  heard  of  who  have  tried  any 
such  remedies,  and  the  only  advice  that  is  given  when  there  are  indications  that  the  plant  is  affected  at 
the  roots  is  to  dig  it  up  at  once,  or  if  grown  in  a  pot  throw  it  out,  for  you  may  Just  as  well  hope  for  health 
in  a  patient  in  the  last  stages  of  ^ilmonary  consumption  as  to  expect  health  fh>m  a  plant  with  the  rose- 
grub  feeding  on  its  roots.  The  symptoms  of  the  grub  being  at  the  roots  are  a  partial  stagnation  of 
growth,  weak  pale  shoots,  and  generally  barren  of  flower-buds.  If  these  symptoms  show  in  anything 
like  a  marked  degree,  if  the  plant  is  dug  up  and  shaken,  the  insects  in  less  or -more  numbers  are  almost 
certain  to  be  found.  The  remedy  is  to  carefully  search  for  and  destroy  the  perfect  insect  that  is  to  be 
found  under  the  leaves ;  these  are  by  no  means  so  numerous  as  the  grubs,  evidently  showing  that  many 
of  these  in  the  larvse  stage  die,  or  at  least  do  not  come  to  the  surfieuie.  Complete  destruction  of  the 
mature  insect,  which  is  easily  accomplished  by  careful  and  persistent  searching,  is  a  certain  remedy  for 
theeviL       *       *       * 

An  extensive  florist  from  the  interior  of  New  York  State  sent  me  samples,  the  other  day,  of  a  grab 
that  had  been  eating  the  roots  of  his  geraniums,  hibiscus,  and  dracsenas,  which,  on  examination,  proved 
to  be  identical  with  the  rose-bug  maggot. 

A  study  of  the  habits  of  this  insect  which  I  have  been  able  to  make 
through  tiie  courtesy  of  Mr.  Henderson,  who  has  sent  abundant  material 
to  the  department,  enables  me  to  add  tohLs  excellent  account  some  facts 
that  are  both  interesting  and  of  practical  value.  The  most  serious  injury 
is  done  by  the  larvae,  which  feed  principally  upon  the  more  tender  root- 
lets and  thus  attack  the  plant  in  its  most  essential  parts. 

I  have  had  a  quite  healthy  rose  bush  totally  destroyed  in  three  weeks^ 
time  by  about  three  dozen  of  the  larvae  which  were  placed  in  the  pot 
containing  it. 

The  parent  beetles  (PI.  VII,  Fig.  2,  c,  d)j  like  most  other  snout-beetles, 
live  for  a  considerable  time,  as  I  have  kept  them  in  confinement  for 
nearly  three  months.  They  are  nocturnal  in  habit,  being  quite  active 
and  feeding  only  after  dusk..  They  shun  the  light  auring  day-time  and 
hide  under  the  leaves  or  cling  tightly  to  the  branches  or  in  some  fork 
near  the  base  of  the  plant,  always  in  such  position  as  not  easily  to  be 
observed.  They  drop  to  the  ground,  draw  up  their  legs,  and  "  play 
'possum,"  remaining  motionless  for  some  time  and  looking  very  much 
Uke  a  small  lump  of  dry  earth,  the  color  adding  greatly  to  the  resem- 
blance. This  habit  of  simulating  death  upon  disturbance  is  conmion  to 
many  other  insects  of  this  family.  They  feed  upon  the  leaves,  but  do 
more  injury  by  severing  them  than  by  the  amount  of  foliage  consumed. 

The  eggs  (PI.  YII,  Fig.  2,  e)  are  laid  in  flattened  batches  consisting  of 
several  contiguous  rows  and  each  batch  containing  from  10  to  60.  The 
individual  egg  is  smooth,  yellow,  ovoid,  and  about  I"*"*,  in  length.  The 
female  shows  a  confirmed  habit  of  secreting  her  eggs,  which  are  thrust 
between  the  loose  bark  and  the  stem,  especially  at  the  base  just  above 
the  ground.  In  the  twenty-odd  batches  which  I  have  examined  they 
have  invariably  been  thrust  either  between  the  loose  bark  as  above 
described,  or  into  any  other  crevice  that  could  be  found ;  as,  for  instance, 
that  formed  by  some  loose  paper  around  the  edge  of  the  bell-glass  in 
which  some  of  my  experiments  were  made.  More  rarely  they  are  laid 
between  the  earth  and  the  main  stem  just  at  the  surface  of  the  ground. 
The  eggs  are  so  firmly  glued  together  and  to  the  place  of  deposit  that 
they  are  not  easUy  seen,  and  are  with  extreme  difBlculty  detached. 

These  eggs  require  about  a  month  to  hatch,  and  the  new-bom  larva, 
which  is  of  a  pale  yellowish  color,  with  light  brown  mouth-parts,  is  quite 
active,  and  immediately  burrows  into  the  ground,  and  acquires  very  soon 
after  a  bluish  hue.    Just  how  long  this  larva  (PI.  YII,  Fig.  2,  d)  requires 
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EXPLANATION  TO  PLATE  I. 
Fio.  1.— Fui.L-r.Rowx  Laiiva  of  Mulbkruy  S11.K- 

WOIOI. 

Fir;.  2. — Cocoox  of  hamk. 
Fir..  3. — Malr  Moth  of  same. 

YUi,  4. — PiKDMONTESE  SiLK-REEL. 

Fit;.  5, — Plane  View  of  ax  old  Fhexch  Reel. 
EXPLANATION  TO  PLATE  XL 

Yjc,.  t.— 4^E(rrioNAL  View  of   an  old    French 

Kbei^  I 

Fio.  2.— Improved  Lombardy  Hand- reel.  i 

Fio.  3. — Phoxopteris  xuhecl'lana  :  a,  larva,  dor- 
sal view,  enlarged ;  ft,  leaf  sewed  together,  and 
with  empty  ohrysaliH  shell  extended  from  the 
under  Hide,  natural  nize;  c,  perfect  moth,  en- 
liirged. 

PlO.  4.— OUTIJNES  showing  SHAPES  AND  SIZE8  OP 

C0COOX8  OF  Different  Races  of  Silkworms. 

EXPLANATION  TO  PLATE  IH. 

Fio.  1.— Dl\pheromera  femorata  :  o,  egg,  ventral 
view  ;  ft,  same,  side  view,  enlarged  ;  c,  eggs,  nat- 
nral  size,  with  youug  just  hatching ;  d,  d,  mature 
males,  back  and  side  views ;  e,  mature  female. 

EXPLANATION  TO  PLATE  IV. 

Fio.  ]. — MoNOCESTA  CORYLI:  a,  egg-mass ;  ft,  sin- 
gle egg ;  c,  young  larvaj,  and  manner  in  which 
they  skeletonize  the  leaf;  d,  d,  d,  matuni  larvas 
in  different  positions ;  «,  larva  molting ;  /,  dorsal 
outline  of  one  of  the  middle  larval  joints ;  g, 
head  of  larva  trom  above;  h,  palpi  of  same  from 
beneath ;  i,  pupa ;  j,j,  beetle,  side  and  back  view ; 
ft,/, g,  A,  enlarged,  the  rest  natural  size. 

EXPLANATION  TO  PLATE  V. 

Fio.  1. — Dapsilia  uutilaxa:  a,  sprig  of  juniper, 
showing  manner  in  which  the  larva  works ;  ft, 
larva,  dorsal  view ;  c,  chrysalis,  dorsal  view ;  d, 
moth  with  wings  expanded;  ft,  e,  d,  enlarged. 


.Fig.  2.— Hylesinus  trifolii  :  a,  a,  a,  bnrrowsmade 
by  the  insect ;  ft,  larva,  lateral  view ;  c,  .pupa, 
ventral  view  ;  d,  beetle,  dorsal  view ;  ft,  c,  d,  en- 
larged. 

Fig.  3. — o,  Hylesixus  opaculus,  showing  sculp- , 
ture :  ft,  epistoma;  c,  front  tibia ;  d,  clytral  scul])- 
tare ;  «,/,  h,  i,  same  parts  of  H.  tr\folii ;  g,  form 
of  epist-oma  common  in  male;  all  enlarged. 

EXPLANATION  TO  PLATE  VI. 

Fig.  1.— Cecidomyia  legumixicola  ;  a,  enlargetl 
dorsal  view  of  male  with  scales  denuded ;  ft,  head ; 
e,  genitalia ;  d,  antennal  joints,  more  highly  mag- 
nifle<l  to  show  structure;  6,  tarsal  claw ;  /,  / 
forms  of  scahiH. 

Fro.  2.--Cecii>omyia  legumixicola  :  a,  enlarged 
side  view  of  female  with  scales  denuded,  to  show 
more  clearly  the  structure ;  ft,  head,  more  highly 
magnified,  to  show  structure  of  the  eye,  palpi, 
and  basal  joints  of  antennsD  ;  e,  tip  of  ovipositor 
highly  magnifietl,  and  showing  at  end  of  penulti- 
mate joint  the  manner  in  which  it  is  clothed  with 
minute  hair;  d,  highly  magnified  antennal  joints, 
their  minute  hairy  clothing  shown  on  the  lower 
one. 

Fig.  3.— Cecidomyia  legumixicola  :  a,  larva  en- 
larged, ventnd  view ;  ft,  head  retracted  and  more 
highly  magnified. 

EXPLANATION  TO  PLATE  VII. 

Fig.  1. — CoLEOPHORA  malivorblla  :  a,  a,  a,  cases 
of  different  sizes,  with  leaves  as  they  appear 
when  fed  upon,  natnral  size;  ft,  larva;  e,  pupa; 

d,  female  moth  enlarged. 

Fig.  2.— Aramagus  Fulleri  :  a,  larva ;  ft,  pupa ; 
c,  beetle,  outline  side  view ;  d,  same,  dorsal  view, 
the  outline  between  them  showing  natnral  size ; 

e,  eggs  enlarged  and  natural  size;  /,  left  maxilla 
with  palpns ;  g,  under  side  of  head  of  larva ;  h^ 
upper  side  of  same  enlarged. 
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\o  attain  full  growth  I  have  not  been  able  to  ascertain,  but,  in  all  proba- 
t)ility ,  it  remains  at  least  one  month,  and  probably  several  more,  in  the 
^und,  where  the  pupa  state  (PI.  Vii,  Pig.  2,  6)  is  finally  assumed. 

As  the  injury  of  this  insect  has  been  done  mostly  to  roses  under  glass, 
uhere  will  be  found  no  great  regularity  in  its  periods  of  transformation 
under  such  circumstances.  In  point  of  fact  it  is  found  in  all  stages 
luring  the  winter  and  early  spring  months. 

In  Edition  to  the  recommendation  of  Mr.  Henderson  to  destroy  the 
perfect  beeties,  I  would  recommend,  therefore,  as  an  effectual  preventive 
measure  the  tyiag  of  a  few  thicknesses  of  tape  or  of  narrow  pieces  of  rag, 
or  even  of  stiff  paper,  around  the  butt  of  the  plant  to  be  examined,  de- 
bached  every  three  weeks,  and  burned  if  eggs  are  found  in  them.  TV  here 
the  number  of  plants  is  large,  this  destruction  of  the  eggs  might  be  expe- 
dited by  the  employment  of  traps  consisting  of  smafi  st^^es  around 
which  such  layers  of  doth  or  paper  are  tied.  These  should  be  thrust  in 
the  ground  near  the  main  stem  of  the  plant  and  can  be  collected  once 
every  three  weeks,  thrown  into  a  tub  of  hot  water,  subsequentiy  dried, 
and  used  again  without  untying  the  bandages.  A  few  folds  of  oil-paper 
thrust  into  a  slit  in  an  ordiaary  wooden  label — ^materials  always  at  hand 
in  a  green  house — ^might  also  be  advantageously  employed. 

DBSCBIPnYX. 

AsAMiouB  ¥VLLBRi.—Egff—4i.^F^  long  and  abont  one-fonrth  as  wide ;  smoothf  soft^  and  pale  transla- 
Mnt  yellow ;  normal  form  ellipsoidal,  but  varyine  greatly  fh>m  being  compreased  in  the  rows. 

Larva — Length,  8*" ;  color,  milky  white ;  ax>oaouB ;  normally  arched  above,  flattened  below ;  trans- 
rersely  wrinkled,  there  bein^  about  three  wrinkles  dorsally  to  each  joint ;  also  deeply  and  broadly  im- 
pressed laterally,  the  impression  being  more  conspionoaB  by  the  folds,  each  side  of  it  appearing  as  glob- 
"lo"  tubercles ;  sparsely  covered  with  yellowish,  setons  hairs :  head,  honey  yellow,  retractile,  naunt, 
t»ned  below ;  mandibles  long,  strong,  dark  brown,  almost  black,  2-toothed ;  maxillie  with  a  firinge  of 

^  hairs  at  the  end ;  palpi  short,  conical,  S-jointed,  the  terminal  Joint  longest ;  antennie  rudimentaxy, 

represented  only  by  a  small  tubercle ;  labium  rounded  basaUy,  truncate  at  the  tip ;  labial  palpi  2*jointed; 
ft  cervical  shield,  which  is  highly  polished  and  chitinons,  ana  has  a  dusky  mark  near  the  anterior  border 
ftnd  a  few  dusky  spots  behind,  covers  the  dorsal  i>ortion  of  the  pro-  and  meso-thorado  Joints:  stigmata 
normally  i>lacea,  all  but  the  first  pair  being  very  small,  almosf  imperceptible ;  largest  at  the  first  ab- 
lominal  joint,  tapering  very  gradually  thence  to  anus ;  ventrally  the  setous  hairs  are  shorter  bat  stiffer, 
those  on  the  thoracic  joints  being  especially  stout  where  the  legs  would  otherwise  be. 

Pupa— Length,  ?■» ;  color,  milky  white ;  head,  rostrum,  and  thoraoio  Joints  with  a  few  short,  stoat 
bristles ;  flag^um  of  the  antenna  bent  at  right  angles  to  the  scape ;  wing-sheaths  reaching  to  sixth 
ftbdominal  joint ;  anal  .joint  with  two  short,  strong,  eiughtly  inourvea  spines,  arising  from  a  fleShy  prom- 
inence on  each  outer  side,  giving  to  the  tip  of  the  body  a  square  aspect ;  one  or  more  short,  stoat  bris- 
tles on  the  end  of  each  femur,  and  a  transverse  row  of  more  minute  dorsal  hooks  on  each  abdomJiud 
joint. 
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Sib  :  My  report  as  statistician  of  the  Department  of  Agriculture  is 
rejipectfully  submitted. 

^^The  system  of  collecting  information  and  compiling  returns  used  by 
my  predecessors,  and  which  is  continued  in  this  report^  seems  to  be  the 
best  and  only  method  available  for  a  country  embracmg  an  extent  of 
area  and  variety  of  climate  so  great  as  ours\ 

The  importance  of  statistical  information  of  agriculture  is  conceded 
by  all  who  have  given  thought  to  the  subject^  and  has  attxacted  the 
attention  of  scholars  since  the  remotffcfc  ages }  still  the  dif&culty  of  find- 
ing persons  who  are  capable  and  wfiling  to  furnish  reliable  estimates, 
the  limited  amount  of  appropriation,  the  lapse  of  years  from  one  census 
to  another,  and  the  apathy  of  so  many  of  the  States  in  regard  to  their 
own  statistics,  all  tend  to  make  the  most  careful  estimates  at  times  inac- 
curate. 

In  fact,  the  national  census  never  agrees  with  the  State  returns.  Dis- 
crepancies and  dififerences  always  appear. 

17  AOB 
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THE  CE0P8  OF  1878. 

The  winter  of  1877-^78  was  more  favorable  to  cereals  planted  in  the 
fall  than  its  predecessor,  and  the  aggregate  secured  this  year  is  greater 
than  in  any  previous  year. 

Whcaty  wMch  promised  so  high  an  average  in  May,  was  much  affected 
in  the  Northwestern  States  by  the  heat  and  drought  of  June  and  July. 
It  was  less  affected  in  those  States  where  it  was  fall-planted.  The  in- 
crease of  acreage  over  that  of  1877  amounted  to  nearly  25  per  cent.,  and 
more  than  counterbalanced  the  loss  resulting  from  unfavorable  weather 
in  the  Northwest.    The  crop  of  1878  reached  420,122,000  bushels.    ^ 

Corn, — ^The  acreage  of  com  this  year  was  not  materially  changed  ftotn 
that  of  last  year.  While  there  was  a  slight  decrease  in  the  gresU^  corn- 
producing  States  of  the  Ohio  Valley,  there  was  a  corresponding  inciecuse 
in  the  Southern  States  and  those  west  of  the  Mississix^pi  River.  The 
cultivated  area  of  last  year  was  somewhat  exceeded  this  year.  The  heat 
of  July  tended  rather  to  increase  than  diminish  the  crop ;  insects  did 
but  little  damage,  and  the  only  injury  it  sustained  was  from  the  pfo- 
tracted  drought  of  midsummer. 

The  product  in  the  States  of  Kentucky,  Illinois,  Missouri,  and  Kansas 
shows  a  decline ;  in  almost  all  the  other  corn-producing  States  there 
was  an  increase  of  yield,  thus  making  a  crop  of  1,388,218,000  bushels, 
being  an  excess  over  the  crop  of  1877  of  about  45,000,000  bushels. 
This  is  the  more  remarkable  as  it  is  the  fourth  of  an  unbroken  series  of 
large  crops. 

Cotton. — ^An  estimated  increase  of  acreage  for  the  cotton  belt  of  nearly 
2  per  cent,  was  returned  for  this  year.  The  average  condition  of  tte 
crop  during  its  growth  was  better  than  last  year,  and  the  weather  for 
maturing  and  picking  was  as  favorable  as  could  be  desired.  Complaints 
of  injuries  from  insects,  rust,  or  blight  were  less  than  usual,  and,  exc^t 
in  small  portions  of  the  States  of  Alabama,  Mississippi,  and  GeorgUby 
were  unimportant.  The  result  of  this  has  been  a  larger  crop  than  the 
great  one  of  1877,  being  5,200,000  bales  of  450  pounds  each  for  this  year. 
As  was  to  have  been  expected,  in  the  presence  of  two  successive  crops 
of  such  magnitude,  the  price  has  fallen  to  near  9  cents  per  pound  agaii^ 
11  cents  in  1877,  the  crop  netting  the  country  some  $20,000,000  less  than 
that  of  1877. 

Tobacco.— ThQ  acreage  for  1878  was  70  per  cent,  of  that  of  1877.  The 
quality  of  tobacco  produced  was  generally  heavier  and  better,  making 
the  yield  per  acre  rather  more  than  the  previous  year,  except  in  Ken- 
tucky, where  it  feU  off  slightly.  The  crop  of  1878  is  estimated  at 
393.000,000  pounds. 

Oats. — ^The  oat  crop  is  somewhat  in  excess  of  the  very  large  crop  of 

1877.  The  increase  of  product,  however,  is  less  than  the  in(Tease  of 
acreage,  showing  that  the  yield  per  acre,  on  the  whole,  is  less  than  last 
year.  The  Atlantic  slope,  north  of  the  Ohesapeake,  showed  a  decline ; 
the  Southern  coast  States  uniformly  increased  their  yield;  the  Western. 
Northwestern,  and  Pacific  States  show  a  marked  increase.  The  total 
product  reached  413,000,000  bushels. 

Barley. — There  is  no  material  change  in  the  barley  crop  for  the  year 

1878,  compared  with  that  of  1877,  except  tiie  great  product  of  CaJi- 
fomia,  wMch  will  be  double  its  predecessor.  The  large  producing 
States  of  New  York,  Wisconsin,  and  Illinois  each  show  a  decrease  in  tiie 
mmiber  of  acres  sown,  and  a  slight  decrease  in  the  yield  per  acre ;  while 
Michigan,  Kansas,  and  Minnesota  show  an  increase  in  both  acveAge 
and  yield. 
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0  State  of  California,  wbicli  is  the  largest  prodncin  g  State,  increased 
creage  from  450,000  to  650,000  acres,  and  almost  donbled  her  yield 
ere.    The  total  i>roduct,  for  the  whole  country,  will  be  thia  year,  in 

1  numbc-rs,  42,000,000  bushels,  while  in  1877  the  crop  waa  34,500,000. 
^atoes. — The  product  of  i>otatoe8  for  1878  shows  a  large  decline  as 
ared  with  the  crop  of  1877.  The  New  England  and  Middle  States 
ff  nearly  one-third,  the  States  north  of  the  Ohio  Eiver  about  one 
li;  the  States  west  of  the  Mississippi  Eivershowadecidedincrease. 
kverage  yield  this  year  is  only  69  bushels  per  acre,  against  94  in 
and  the  total  crop  is  estimated  at  124,000,000  bushels,  while  that 

17  was  170,000,000. 

y. — The  coDditions  of  growth  in  nearly  all  the  States  during  1878 

remarkably  farorable  to  grass  crops.    The  refiolt  is  shown  in  a 

Toduct  over  20  i>ercent.  greater  than  1877. 

•er  Crops. — For  details  of  the  other  crops,  reference  is  made  to  the 

-ing  tables : 
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TaiU  ihowing  tktprodaet  o/tatkpriaeipal  crop,  ^o.,  for  lB78-C<.ntiQued. 
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TdbJe  shouiliig  the  product  of  eath  pr^itdpal  wop,  ^-o.  ,/or  1S78 — Continaed. 
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Table  showing  the  product  of  eachprinci^  crop,  ^-o.,  for  1878— Continued. 
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Table  Ameing  Ikt  product  of  eaek  prine^l  crop,  ^,/or  1878— CantioiiDd. 


Proil 

Dt». 

H 

1 

1 

1 

1 

JOW 

*•                        l-lld. 

■Jgffi 

10,070.000 

b;hh:ooo 

87.4 

4. 

as 

100.700 

loeolooo 

**60 

20 
BOO 

i?:::::£= 

;:::::;;;:::::;£::: 

4,«B3,2Si 

■■•ga 

^:^::::;:.:.;.:;; 

20,iSll)00 
7S2,0«( 

1.620, 000 

30.0 

.S,M3,000. 

''Sf 

72.200 
20,900- 

1,000:000 

B8 

gsr"-~.vr. 

■r:.:v.-.-.:-..~d.~:: 

"■S3 

do.... 

1,067,700 
1,IS1,1M 
10,418.000 

TBt>I 

UXI 

U. 

BI.M!,«0- 
B7,B21.OO0 
U,  170, 400 

M.cai.ooo 

%  163.200 

4,S3»,DD0 

ioaolooD 

JO.  3 

aa 
i.«i 

5SJK 

128,000 
44£,000 

IS 

as 

jj 

m«™. :....-...._ 

a. 

'■SS 

SSSiiii::  :::::::::; 

^!^":--"" 

ikOoa,ioo 

6,640,200 

42,7BMa4 

MCL 

v>,fn2,soo 

tas 
•ss 

10 
1.88 

Ji 

33 

fSI^^ 

Wheat 

:v".v.v.v;.^^:: 

£^;e;;;;e; 

:::::::::::;:;:t::: 

-•S-ffi 

S^;;;;;;;;;;; 

do— . 

2,BS8,1M 

I».SS8,07» 

«IA. 

<,«fl7,5S0 
4I,DBO,0U0 

4.  BOO.  000 

'tis 

ao 

2.  OB 

100,  MO 
2,470,000 

020.000 

00 

ea 

%0B0.3SO 

s;oai.soo 

^:::-..:::::::::::::::::::::::::;g::: 

&.::;:::::::;:;: 

10  — 

,tSS! 

Total _ 

'■is 

11 

I' 

80,000 

16.100 
6,300 

m 
02 

1         1BS,1B0 

I   1.0B1.BOO 

g.S25 

1.020;  000 

^^^EEEE 

;;;;;;;;;;;;;;!;;;; 

BS0.S00 

11.U1.1M 

BEPOBT  OF  THE  STATISTICIAN.  265 

Table  ihoieing  tltepro&iet  of  AotApriMipal  erap,  ^.,fi>r  ISTS— Coatiutied. 
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Taih  ilimciag  tH  artrage  cash  valvx  fa"  mire  of  farm  pTodvQU  for  the  year  1878. 
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A  g&keral  9ttmmary,  showing  the  esUmaied  quanUtieSf  nwnber  of  acreSf  and  aggregate  value 

of  ihe^ndj^al  crops  of  the  farm  in  1878. 


Products. 


Indian  com bushels. 

Wheat do... 


Rve 


.do. 


Oats o do. 

Barley do. , 

Buckwheat do. , 

Potatoes do.. 


Total 

Tobacco pounds. 

Hav tons . 

Cofton bales  of  450  pounds. 


Grand  total. 


Number  of 
bushels,  &c. 


1, 388, 218, 750 

420, 122, 400 

25, 842, 790 

413,  578,  560 

42, 245, 630 

12,246,820 

124, 126, 650 


2, 426,  381, 600 

392, 546, 700 

39, 608, 296 

5, 216, 603 


Number  of 
acres. 


51, 585, 000 
32, 108,  560 

1, 622,  700 
13, 170,  500 

1, 790, 400 
673, 100 

1, 776, 800 


102, 733, 060 

542, 850 

26,  931, 300 

12, 266, 800 


142, 474, 010 


Value. 


$441,153,405 

320,  346, 424 

13,  592, 826 

101,  945, 830 

24, 483, 815 

6, 454, 120 

78,059,125 


987, 035. 045 

22, 137,  428 

285,  543, 752 

193, 854. 641 


1,488,570,866 


Table  showing  the  average  yield  and  cask  value  per  aeref  and  price  per  bushel,  pound,  or  ton, 

offarvuproduotefor  the  year  1878. 


Prodacta. 


Indum  com  . 

Wheat 

Rye 

Oats 

Barley 


.bushels. 

do.. 

do.. 

do.. 

do.. 


ts 

<t> 

c 

t—t 

w    . 

:i 

^2 

^1 

1* 

rage 
erac 

t^ 

«  Pi 

< 

< 

< 

26.94- 

$0  31. 8- 

$8  55 

13. 1— 

77.7- 

10  16 

15.9-}- 

52.  6- 

8  38 

31.  4- 

24.6+ 

7  74 

23.  G- 

58.0- 

13  67 

Products. 


Buckwheat . .  bushels . . 

Potatoes do 

Tobacco pounds . . 

Hay tons. . 

Cotton pounds.. 


'3 

®  S 

cS  U 


«  O 
P<P< 


18. 2  -  $0  52. 7+ 


69.9  - 

723.1  -I- 

1.47+ 

19L4  - 


5.64- 
7  20.94- 

oa3- 


> 


$0  69 
41  12 
40  78 
10  0D 
15  80 


CO]^DITIOK  OF  FAEM  AJlTBIALS. 

The  condition  of  farm  animals  for  the  year  1878  has  on  the  whole  been 
favorable.  As  the  natural  result  of  the  exceptionally  mild  winter  of 
1877-'78,  coupled  with  an  abundant  and  cheap  supply  of  provender,  all 
kinds  of  stock  came  fortli  from  winter  quarters  the  past  spring  in  bet- 
ter flesh  and  greater  vigor  than  have  obtained  for  several  years. 

In  many  of  the  States,  in  pastures  usually  covered  with  snow,  grazing 
was  uninterrupted  throughout  the  winter ;  and  even  from  the  more  north- 
em  States  few  reports  were  received  of  disaster  to  cattle  from  the  se- 
vere cold  and  violent  storms  so  prevalent  in  those  high  latitudes. 

As  a  further  result  of  the  open  winter,  lung  disease,  epizootic,  and 
similai'  disorders,  were  almost  uiiheard  of;  and  what  is  more  important 
the  gestation  of  all  animals  was  more  general  and  the  offspring  better 
developed.  From  this  one  fact  the  farmers  and  stock  raisers  of  tiie 
country  may  learn,  if  they  do  not  already  know,  that  they  will  always 
find  their  account  in  keeping  their  breeding  animals  in  a  thriving, 
healtliy  condition,  not  overfat,  but  pinched  at  no  time  by  hunger,  nor 
left  to  shake  unsheltered  in  the  blasts  of  winter  and  the  no  less  chilling 

winds  and  rain  of  eaily  spring. 

« 

NUMBER   OF  FARM  ANIMALS. 


The  estimate  of  numbers  of  fiirm  animals  shows  a  material  inorease 
during  the  jKist  three  yeais ;  the  largest  gain  being  in  swine.  In  sheep, 
the  largest  increase  has  occurred  in  Texas,  Kansas,  and  Nebraska.    Sep« 
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arate  estimates  are  not  given  for  the  Territories:  it  being  impossibly 
from  the  rapid  changes  occurring,  and  the  want  oi  an  adequate  corps  or 
correspondents,  to  obtain  exact  data.  The  numbers  for  the  whole  coun- 
trp  foot  up  as  lollows: 


Hones 

Holes 

Hiloh-oows 

Oxen  and  other  cattle 

Sheep 

Swine......... 

Total 


Janoaiy,  1877. 


10, 155, 400 
1,443.500 
11,260,800 
17, 956, 100 
85, 804, 200 
28,077,100 


104, 607, 100 


January,  1878. 


10, 611, 500 
1,684,200 
11,432,300 
20, 420, 000 
36,575,000 
32,262,400 


U2, 986, 300 


Jannaiy,  187S. 


10,838,700 
1,713,100 
11,826,400 
21,408,100 
88.123,80« 
34,706,100 


118»  776^200 


PRICES  OF  FABM  ANIMALS. 

A  decline  is  to  be  noted  in  the  prices  of  all  kinds  of  farm  animals  for 
the  same  period.  The  average  per  capita  for  the  whole  country  and  for 
all  ages  is  as  follows : 


Horses 

Hnles 

HQch-oows 

Oxea  and  other  cattle 

Sheep 

Swine 


Jannaiy,  1877. 


Jannaiy,  1878. 


$60  08 

$58  16 

68  91 

63  70 

27  82 

26  41 

17  10 

17  14 

227 

225 

608 

486 

Januairy,  187IL 


$53  41 

56  06 

2173 

15  89 

207 

811 
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STJGAE. 

diagram  Uo.  1,  preceding,  is  given  the  proportion  of  pro- 
t»  the  consumption  of  sugar  for  this  conntay  during  tlie  last 
years.  The  long  line  denotes  the  total  consumption  of  cane  sugar 
dted  States ;  the  shaded  part  of  the  Hne  represents  the  amount 
.  in  this  country.     In  Diagram  Ko.  2  the  same  applies  to 

),  it  win  be  observed,  we  raised  nearly  one-half  the  amount  of 
it  we  consumed,  or,  in  round  nxmibers,  500  million  pounds^ 
total  consumption  of  1,200  million  pounds;  whereas,  in  1878. 
made  257  million  pounds,  against  a  total  consumption  of  1,731  | 

)r  the  year  ending  June  30, 1878,  This  great  decline  is  due  to 
auses :  First.  The  effects  of  tile  war  so  changed  the  relations  of  1 1 

t  a  corresponding  change  took  place  in  the  manner  of  carrying  || 

tates,  and  many  were  abandoned  or  neglected.  It  is  an  open 
stiU  whether  capital  wiU  be  invested  in  the  same  manner  as  in 
mes  ;  many,  and  some  of  the  most  intelligent,  planters  believe 
me  this  great  industry  will  be  revived  under  a  system  of  small 
i  central  factories,  where  the  cane  wiU  be  sold  or  ground  on 
This  plan  has  the  merit  of  allowing  men  of  small  means  to 
and  erect  a  sugar-house  jointly,  or  will  induce  men  other  than 
to  put  their  capital  into  a  business  that  will  be  entirely  sepa-  i-- 

L  the  planting,  and  not  subject  to  the  same  vicissitudes  as  when 
i  with  the  agricultural  branch  of  the  business  of  sugar-making.  • 

it  objection  to  this  plan,  viz,  the  transportation  of  the  cane^  j. 

very  heavy,  from  divers  farms,  can  and  will  be  obviated  by  jj 

ads,  or  by  location  in  favorable  bayous,  so  that  transportation  !i 

can  be  made  as  cheaply  as  by  carts  now. 
lother  great  drawback  exists  in  the  state  of  the  levees  to  pro- 
lands  from  overflow.    Formerly,  when  our  production  was 
le-half  our  consumption,  the  State  of  Louisiana,  which  is  the 
iter  and  real  producer  of  our  sugar  crop,  was  tolerably  weU  ijl^ 

I,  but  the  wear  and  tear  of  war  left  the  State  in  a  sad  condi-  ! 

as  regards  levees  and  finances.    It  is  useless  to  hope  t^t  pri-  ■ 

jrprise  will  accomplish  a  work  of  such  magniti^e.  A  private 
bn  at  great  expense  protect  his  river  front  or  levee  j  but  suppose  1! 

ibor  is  unable  to  protect  his  equally  weD,  the  negleot  of  his 
f  yes,  neighbors  for  miles,  wOl  visit  him  with  as  great  a  loss  as 
ve  resulted  from  his  own  neglect.    The  sugar  estates  of  Louis-  It 

generally  located  on  the  Mississippi  Biver,  l^ginning  some  sixty  ! 

[ow  !New  Orleans  and  going  some  two  hundred  miles  above. 
3  also  many  estates  in  l£e  parishes  or  counties  to  the  westward 
rer ;  in  fact  the  greater  portion  of  the  State  south  of  the  Eed  1 

1  west  of  the  li^sissippi  is  good  sugar  land.    Yet  of  this  im-  j 

ea  only  150,000  acres,  or  the  area  of  one-half  of  a  county,  is  ! 

n  cane. 

3ld  per  acre  is  from  sixteen  hundred  pounds  to  three  or  four 
[  of  sugar,  and  a  proportionate  quantity  of  molasses.  The  crop 
is  subject  to  no  more^  if  as  many,  vicissitudes  as  the  other  sta- 
3  of  the  country.  iNo  greater  illustration  of  the  value  of  tiie 
be  given  than  the  single  fact  that  the  product  of  only  150,000 
10  great  as  to  be  considered  of  national  importance.    It  is  only  i 

a  comparison  that  we  can  realize  the  great  possibility  of  our  ' 

ids  when  the  subject  shall  receive  the  attention  it  deserves  from 
nunent* 
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In  tiie  state  of  Texas  there  are  large  bodies  of  land  eminently  suited 
to  growing  sugar-cane.  In  1878  the  crop  was  estimated  at  6,000  hogs- 
heads, with  the  prospect  of  a  large  increase.  In  Florida,  also,  there  is 
an  almost  unlimited  breadth  of  land  suited  by  climate  and  soil  to  the 
culture  of  sugar. 

The  sugar  product  of  the  world  is  not  increasing  as  fia»st  as  the  de- 
mand. The  amount  consumed  per  capita  is  each  year  increasing ;  the 
amount  consumed  per  capita  in  this  country  is  larger  than  in  any  other^ 
and  is  estimated  at  nearly  40  pounds.  Besides  this  there  is  a  large  con- 
sumption of  cane-molasses,  sorghum,  and  maple  sirup. 

The  crop  of  1877  in  Louisiana,  "  as  reported  by  authorities,"  was  only 
127,000  hogsheads  against  169,000  in  1876.  This  great  decline  resulted 
from  severe  cold  weather  in  the  month  of  Kovember,  which  almost  de- 
stroyed the  cane  for  sugar-makiilg  purposes,  but  p^  consequence  the 
product  of  molasses  for  1877  shows  a  large  increase  over  1876.  In  1878 
the  crop  suffered  no  disaster  and  was  ti^e  largest  made  since  the  war. 
being  250,094,000  pounds,  or  208,571  hogsheads  of  sugar  and  13,524,000 
gallons  or  molasses. 

HOPS. 

According  to  the  reports  of  our  national  census  we  produced,  in  I860, 
malt  liquors  to  tlie  value  of  $7,994,707,  with  a  working  capital  of 
$2,751,263 ;  in  1870  the  value  of  theproduct  had  increased  to  $55,706,643, 
or  nearly  sevenfold,  and  the  capital  to  $48,779,435,  or  about  eighteen- 
fold.  Tlie  annual  reports  of  the  ofQce  of  internal  revenue  since  1870, 
show  a  steady  increase  in  the  amount  of  malt  liquors  paying  taxes.  It 
is  believed  that  a  large  amount  of  this  production  escapes  taxation,  and 
that  the  total  product  considerably  exceeds  10,000,000  barrels  per  an- 
num, or  360,000^000  gallons.  The  discrimination  between ''  malt  liquors" 
and  ^^  spirits  "  in  our  internal-revenue  taxation  has  given  to  the  former 
quite  an  impulse.  While  ale  or  beer  pays  but  $1  per  barrel,  the  more 
potent  forms  of  alcoholic  stimulant  have  been  taxed  as  high  as  $2  per 
gallon.  Brewing  and  its  associated  industries  have  assumed  a  spe^al 
nnancial  importance  in  later  years. 

One  of  these  associated  industries  is  the  production  of  hops.  The 
increase  in  both  quality  and  value  of  this  product  has  kept  pace  with 
that  of  the  beverages  for  which  this  crop  is  specially  grown.  The  crop 
of  1859,  as  reported  in  the  census  of  I860,  aggregated  only  10,991,996 
against  25,456,669  pounds  in  1869.  Of  tne  last-named  amount  New 
York  produced  17,558,681  pounds,  and  Wisconsin  4,630,155  pounds,  the 
two  States  yielding  seven-eighths  of  the  whole  crop  of  the  country. 
The  State  census  of  Isew  York  for  1875  reported  for  1874  a  crop  of 
13,846,065  pounds  grown  upon  28,278  acres.  The  acreage  of  the  crop  of 
1875,  then  growing,  was  37,004,  which  at  only  the  low  rate  of  the  previous 
year  would  give  over  18,000,000  i)ounds ;  that  of  1877  probably  exceeded 
20J[)00,000  i)0unds. 

For  many  years  hop-raising  has  attracted  special  attention  in  Wiscon- 
sin* In  1876  the  secretary  of  that  State  in  his  statistical  report  gave  the 
acreage  in  hops  of  that  year  at  10,932  against  9,720  in  1875,  and  8,051  in 
1874.  The  acreage  was  considerably  over  12,000  in  1877.  The  product 
of  the  year  last  mentioned  was  probably  not  less  than  7,500,000  pounds, 
pr  about  600  pounds  per  acre.  There  is  reason  to  believe  tJiat  the 
national  census  report  understates  the  product  of  Wisconsin.  The  com- 
mercial editor  of  the  Chicago  Times  in  1867  investigated  the  hop  in- 
dustry of  tliat.  State  by  personally  visiting  the  hop  dStricts  and  obtain- 
ing^ all  the  fitatistif^l^feiCts  there  on  record.    He  states  the  crop  of  Sank 
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lone,  in  that  year,  at  4,000,000  ponnds,  and  estimates  the  crop 
lole  State  at  7,000,000  pounds.  Two  years  afterwards,  in  1869, 
LS-takers  fonnd  only  1,250,269  pounds  as  the  product  of  Sauk 
md  4,630,155  pounds  for  the  whole  State, 
ising  has  also  become  an  important  interest  in  some  other 
Oalifomia,  according  to  the  census,  in  1869  raised  but  625,064 
In  1876  the  State  surveyor-general  reports  an  area  of  1,573 
i  a  crop  of  2,664,648  pounds.  Michigan,  in  1869,  raised  828,269 
the  ISew  England  States  nearly  a  million  pounds.  In  nearly 
op -producing  sections  of  the  Union  the  product  and  acreage 
eased  tb  a  greater  or  less  degree  since  1869.  Our  total  acreage 
tates  that  of  England,  which  is  variously  stated  from  65,000 

On  the  continent  of  Europe  the  total  acreage  is  estimated  ||| 

> 

p  crop  reached  its  maximum  in  1877,  in  which  year,  according 
ercial  estimates,  our  surplus  product  amounted  to  110,000 
f  this  amount  we  sent  to  Europe  95,000  bales,  leaving  at  the 
e  year  about  15,000  bales  in  the  hands  of  producers  and  deal- 
\  ^astrous  season  of  1878,  however,  will  create  a  demand  for 
plus. 

spartment  instituted  an  inquiry  in  regard  to  the  crop  of  1878 
Qg  circulars  to  correspondents  in  the  leading  hop-producing 
of  the  Union.  The  result  showed  a  reduced  acreage  for  1878^ 
assured  prospect  of  a  still  heavier  reduction  for  1879.  The  fol- 
(tracts  of  correspondence  will  show  the  local  aspects  of  ibis 
> 

RK. — Otsego :  New  yards  about  ec^nal  to  the  old  yards  plowed  up ;  ayerfage 
30  ponnds  per  acre ;  average  price  per  pound,  10^  cents.  Extension  of 
in  check  by  fall  of  prices  during  two  years  past;  acreage  will  be  reduced 
LetoU :  Production  decreasing  on  account  of  low  prices ;  old  yaids  ninning 
V  new  ones  coming  on.  Acreage,  500,  of  which  50  were  planted  in  1878 ; 
sld  per  acre,  800  pounds ;  average  price,  9  cents.  Albany :  J^ot  much  life  in 
IS ;  not  a  paying  crop  for  several  years.  Acreage,  200 ;  average  yield,  400 
rerage  price.  10  cents.  JAvingsUm :  On  the  declme ;  no  new  yards  set  out ; 
iti  vated,  171 ;  average  yield,  900  pounds ;  average  price,  7  cents.  Omtesee: 
rds :  acreage,  150 ;  average  yield,  600  pounds ;  average  price,  8  cents.  The. 
ight  for  the  last  two  years,  and  the  prices  low ;  hence  production  is  deolin- 
onnerly  had  a  home  market,  but  not  now ;  hops  are  sent  East  and  sold  on 
u    Saint  Lawrence :  Acreage,  350 ;  average  yield,  600  pounds,  some  yards 

1,200  pounds  per  acre ;  average  price,  7  to  8  cents ;  acreage  about  at  a 

Schoharie:  On  the  decrease:  acreage,  3,000;  average yield^  800 pounds; 
ice,  8  cents.    Prices  during  the  last  two  vears  have  not  paid  the  cost  of  |j 

.    Acreage  has  been  increasing  tiU  within  the  last  two  years.  ;  I 

Acreage  probably  decreased ;  average  product  from  700  to  800  pounds,  in 
1^500  or  2,000 ;  average  price,  8  to  10  cents.    The  average  cost  of  nusing 
a.  12  to  14  cents  per  pound,  according  to  the  value  of  the  land,  and  the  cost  i 

i^  and  marketing  from  8  to  10  cents  per  pound.  Wayne :  Production  de- 
id  but  few  yards  left  in  the  county.  Oswego :  Acreage  700,  and  decreasing; 
oduct,  300  pounds ;  average  price,  10^  cents.  Crop  uncertain  and  prices 
h  at  present  showing  some  improvement.  Choice  brands  bring  from  12  to 
'  shipping.  I 

m. — Fond  du  Lac :  Production  decreasing ;  total  product  of  1878,  12,453  ' 

'erage  price  10  cents.  Calumet :  No  hops  raised ;  about  six  years  ago  nearly 
rent  out  of  the  business ;  hops  do  not  pay  as  weU  as  other  crops  or  even  as 

Dane :  Production  declining  through  low  prices ;  acreage  189 :  average 
>ounds  per  acre;  average  pnce  not  over 7 or  8  cents  per  pound.    Sawc: 
m  entire  failure.    I  do  not  know  a  single  yard  that  averaged  a  dozen 
acre,  except  one  man  in  the  western  part  who  averaged  100  pounds.    The 
he  crop  was  caused  by  the  intense  heat  of  July  following  a  wet  spell,  and  j 

bges  of  lice;  average  price,  25  cents.  Columtia;  Acreage,  250 ;  about  one- 
t  it  was  five  years  ago ;  average  yield,  200  pounds,  or  only  half  the  usual 
verage  price  6  to  8  cents  against  50  cents  formorlv ;  damaged  by  lice ;  pro-  i 

latly  declining.    Dodge:  Acreage,  75,  a  decline  of  40  per  oent.  from  1877; 
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average  yield  of  acres  picked  about  80  ponndB  of  inferior  quality ;  the  same  yards  in 

1877  averaged  800  pounds ;  total  product  about  10,000  against  101,600  pounds  in  1877. 
No  sales  or  the  crop  of  1878  reported  and  very  few  of  that  of  1877.  Prices  offered  by 
dealers  only  5  or  G  cents  per  pound,  or  about  one-third  of  the  cost  of  production.  The 
low  prices  induced  many  farmers  to  leave  their  yards  unpicked,  the  price  not  being 
sufficient  to  pay  for  the  picking.  Jefferson :  Decreasing ;  acreage  576,  of  which  25  were 
planted  in  1878,  but  double  that  number  were  plowed  up.  The  crop  is  no  longer  profit- 
able in  the  county.    Bichland :  The  yards  will  be  nearly  plowed  up  in  1879 ;  the  crop  of 

1878  was  a  total  failure ;  prices  below  cost  of  production ;  can  hardly  sell  tliem  for  any 
price ;  not  picked  to  any  extent  even  where  yanls  were  cultivated.  Waukesha  :  Acre- 
age 176^ ;  average  yield,  620 ;  average  price,  10  cents ;  production  declixung.  Iowa : 
Only  one  yard  cultivateu ;  destructive  storms  swept  over  the  country ;  old  yards  al- 
lowed to  run  wild;  the  business  considered  a  failure.  An  unknown  worm  did  much 
iiyury  to  the  vines.  Hox)-raising  voted  a  failure  here.  Waushara :  No  new  ^urda 
planted^  average  yield,  400  poun<& :  average  price,  6  cents ;  crop  badly  winter-killed; 
production  decreasing.  Juneau :  About  50  new  acres  planted ;  average  yield  not  oyer 
30  pounds;  average  price,  10  cents;  production  declining;  crop  nearly  a  fiulore, 
amounting  to  about  10  per  cent,  of  an  average.  The  business  regarded  as  nnoertain 
and  ruinous,  but  the  croppers  hold  on  in  hope  of  better  times.  Vernon :  Acreage 
114 ;  crop  a  failure ;  price,  5  to  7  cents.  The  culture  is  decreasing,  as  it  will  no  longer 
pay.  The  temperance  movement  is  charged  with  narrowing  the  consumption  of  beer. 
The  rush  into  tnis  business  was  the  resmt  of  a  disposition  to  become  suddenly  iIcIl 
Marquette :  No  new  yards  planted ;  average  yield,  300  pounds ;  average  price,  6  cents; 
production  decreasing ;  bad  seasons  and  low  prices.  Green  Lake :  No  hop-yards  left; 
business  unprofitable,  and  hence  abandoned.  Trempealeau :  All  the  yards  plowed  op 
except  two  of  about  32  acres ;  the  lice  ate  the  hops,  and  hence  none  were  gathered. 

The  foregoing  extracts  show  but  a  gloomy  prospect  for  this  interest  in 
tlie  fdtore.  The  exx)orts  have  fallen  ofi'  at  an  enormous  rate.  Daring 
the  ten  months  ending  with  Ax>fil,  1879,  the  total  export  was  4,032,571 
pounds  against  17,290,750  x>ounds  during  the  corresponding  months  of 
the  previous  fiscal  year.  One  of  our  correspondents  estimates  the  sniv 
plus  of  1878  at  40,000  bales,  which,  added  to  the  surplus  of  1877,  will 
make  55,000  bales.  The  prices  obtained  in  nearly  all  the  hop  districts 
of  the  country  were  below  the  cost  of  production ;  hence  the  hop  interest 
has  sufiered  a  terrible  loss.  The  product  of  1878  was  generally  of  in- 
ferior quality. 

A  convention  of  hop-growers  in  Kew  England,  at  a  late  session,  ap- 
pointed three  different  committees  to  estimate  the  average  cost  of  {Mrodoo- 
ing  hops.  Committee  No.  1  aUowed  $100  per  acre  for  the  avera^  value  of 
the  land:  costdfpoles,fertilizers,  and  cartage,  $44.10;  labor  in  cultiva- 
tion, $18;  harvesting  and  curing,  $64.36;  insurance  and  marketing, 
$11.83 ;  boxes,  &C.,  $2.98 ;  total,  $141.27.  A  crop  of  1,000  pounds  would 
at  such  a  rate  average  14j^  cents  per  x>ound.  Committee  No.  2,  allowing 
$80  per  acre  as  the  value  of  the  land,  estimated  the  average  cost  of  1,000 
pounds  at  12^  cents.  Committee  No.  3,  at  $100  per  acre,  and  with  a 
yield  of  800  pounds,  made  the  average  cost  12^  cents  jyer  poundL  The 
average  cost  of  producing  hops  in  Kent  County,  England,  is  estimated 
by  a  local  authority  at  £5  or  $24.30  per  hundredweight  (not  quite  22  cents 
per  pound). 

As  an  illustration  of  the  change  in  conditions  of  production  the  follow- 
ing statement  of  a  hop-grower  in  Sauk  County,  Wisconsin,  during  the 
flush  times  of  1867,  is  given.  His  yard  embraced  4  acres,  and  the  capital 
invested,  includingland,  poles,  drying-house,  stove,  presses,  &C.,  amounted 
to  $2,000.  During  the  second  year  of  his  investment,  1867,  he  estimated 
his  expenses  as  follows :  Interest  on  capital,  10  per  cent.,  $200 ;  cultiva- 
tion, setting  poles,  &c.,  $100;  harvesting,  curing,  &c.,  $943;  total  ex- 
penses, $1,243.  Beceipts,  for  11,520  pounds  of  hops  at  60  cents  x>er 
pound,  $6,912 ;  net  receipts  for  hop  roots,  $S,040 ;  total  receipts,  $0,952; 
net  receipts,  $8,709,  or  435  i>er  cent. 

Only  an  exceptional  and  precarious  demand  can  produce  such  results 
as  the  above.    That  the  demand  was  exceptional  and  meroly  speenlativi 
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ifi  shown  in  its  rapid  and  disastrous  decline.  The  reports  from  the  English 
hop  districts  are  but  little  more  encouraging.  The  Mark  Lane  Express 
publishes  an  estimate  from  its  correspondent  at  the  Canterbury  hop- 
mai'ket  to  the  effect  that  of  the  70,000  acres  under  cultivation  in  England 
10,000  acres  would  remain  unpicked  on  account  of  failure.  The  remaining 
60,000  acres  are  averaged  at  8  hundredweight  or  896  pound  per  acre,  giving 
a  prospective  aggregate  of  63,760,000pound8.  Prices,  however,  were  very 
irregular.  In  most  of  the  large  districts  the  quantity  raised  was  abundant, 
but  the  quality  was  far  below  average.  The  mass  of  the  crop  is  of  inferior 
quality.  The  better  grades  sold  at  $22.50  to  $35  per  hundredweight,  or 
from  20  to  31  cents  per  pound.  Common  to  poor  hops  at  the  close  of  the 
season  commanded  but  a  half  or  even  a  third  of  those  rates.  English  hop- 
growers  earnestly  plead  that  if  the  crops  of  1877  and  1878  had  been  of  as 
good  quality  as  in  previous  years,  the  hop  interest  would  have  held  itsown. 
But  a  number  of  adverse  causes  have  reduced  tiie  character  of  the  product. 
Heavy  rains  and  high  winds,  together  with  mold,  the  result  of  excessive 
moisture,  reduced  both  the  quantity  and  the  quality  of  the  yields.  But 
this  is  not  all.  A  large  amount  of  merely  speculative  culture  hasoccupied 
the  field.  It  is  stated  that  int^gent  growers  w^  established  in  the 
business  have  succeeded  in  raising  good  crops,  commanding  prices  whioh 
leave  a  fair  margin  of  profit.  Such  men  have  been  able  to  appreciate 
and  provide  against  the  adverse  conditions,  both  natural  and  economic, 
which  have  burdened  this  interest  during  the  last  two  years.  Mere 
amateur  and  superficial  enterprise,  such  as  has  been  attracted  to  this 
crop  by  the  profits  made  in  former  years,  has  not  been  able  to  resist  the 
sweep  of  disaster.  Such  cultivators  are  clamoring  for  a  protective  tariff; 
but  high  commercial  authority  states  that  even  with  the  advantage  oi 
free  importation  the  stock  of  fine  hops,  both  native  and  foreign,  is  far 
short  of  the  demand. 

PAEM  LABOR  AND  WAGES. 

There  have  been  made  by  this  Department  at  divers  times  investiga- 
tions on  the  subject  of  wages,  first  in  1866,  then  in  1875,  and  last  in 
March,  1878,  which  was  then  omitted  for  the  want  of  space,  but  is  now 
incorporated,  with  the  result  of  an  investigation  made  in  tne  spring  of 
1879. 

During  the  first  third  of  the  present  century  there  was  little  variation 
in  the  wages  of  farm  labor.  According  to  the  estimates  of  Mr.  H.  O. 
Carey,  the  average  per  month  was  about  $9  and  board,  llie  advance 
was  slow  until  1861,  when  the  great  disturbance  of  the  labor  supply  and 
the  difference  in  the  circulating  medium  greatly  enhanced  the  rate  of 
wages  for  the  few  years  following.  The  average  wages  of  laborers  board- 
ing themselves  was  $28  per  month }  of  sdl  laborers,  $26. 

At  the  close  of  1869  an  investigation  revealed  the  iact  that  a  reaction 
had  commenced,  and  that  prices  were  beginning  to  recede.  The  average 
of  $33  per  month  in  Kew  England  hs^  fallen  to  $32.  The  decline  in 
the  Middle  States  was  from  4^0  to  $29.  In  the  Western  States  there 
was  a  larger  decline,  from  $29  to  $27  5  while  the  demand  for  labor  in 
CaUfomia  had  advanced  the  average  Hiere  from  $45  to  $46.  In  the 
Southern  States  the  rate  of  wages  also  increased  slightly,  and  was 
about  $16.80. 

In  1875  another  investigation  was  made,  which  showed  a  still  further 
decline  in  the  wages  of  agricultural  labor.  It  was  heaviest  in  the  West 
and  lightest  in  California }  in  the  South  and  East  it  amounted  to  10  per 
cent.     With  the  increasing  depression  ef  the  money  market,  many 
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factories  and  mills  closed  their  doors,  the  hands  were  thrown  either  into 
idleness  or  competition  with  the  other  labor  in  the  fields,  and  conse- 
quentiy  wages  fell  with  great  rapidity. 

Every  investigation  showed  tiiat  those  neighborhoods  contigaons  to 
manufacturing  centers  experienced  the  largest  decrease :  thus  the  artisans 
of  Massachusetts,  largely  drawn  from  the  New  England  States,  returning 
to  their  former  occupation,  brought  a  heavy  competition  into  their  rural 
hills  and  corresponding  decrease  in  wages.  The  decline  in  Maine  was 
from  $25.50  to  $19  since  1875;  New  Hampshire,  $28.50  to  $21 ;  Vermont, 
$29.67  to  $21.30 ;  exceeding  25  x>er  cent,  in  each  case.  No  ot^er  section 
showed  so  large  a  decrease.  In  1866  Massachusetts  paid  the  highest 
wages  of  any  State  east  of  the  Eocky  Mountains. 

'hi  the  flourishing  States  of  the  West,  as  Kansas,  Nebraska,  and 
Minnesota,  the  decline  since  1866  has  been  nearly  the  same  as  in  the 
more  eastern  sections,  with  the  difference  that  tiie  decline  was  not  so 
rapid. 

The  great  demand  for  labor  in  those  new  and  thriving  States,  the  con- 
stant demand  in  the  mining  districts  of  the  far  Wes^  and  the  market 
for  produce  created  by  those  enterprises,  was  doubtless  the  cause  of  this 
easy  and  gradual  dedine.    The  record  of  Kansas  reads: 


Tear. 

First  quarter. 

Second  quarter. 

Third  quarter. 

Eenrth  quarter. 

• 

1866 

$38  04 
35  05 
8187 
25  00 

$22  86 
22  16 
20  25 
14  00 

$4161 
41  00 
88  60 
80  00 

$27  85 
27  75 

1809 

1875 

23  25 

1878 

IS  33 

In  the  Southern  States  east  of  the  Mississippi  Biver  th^re  was  a 
gradual  but  moderate  decline.  With  the  fall  in  the  price  of  cotton  tMs 
was  inevitable,  but  negro  labor  increased  in  efficiency  and  thus  prevented 
a  more  rapid  change.  The  following  are  the  average  rates  paid  for  the 
year  in  the  four  periods  as  given  above  in  three  of  the  most  populous 
States: 


states. 

1866. 

I860. 

1875. 

1878. 

North  Carolina 

$13  46 

15  51 

16  72 

$12  76 
14  70 
17  11 

$13  46 
14  40 
16  40 

112  00 
11  75 

G^eorgia... 

MlMi^Ripp! 

14  CS 

In  the  cotton  States  west  of  the  Mississippi  the  price  was  well  main- 
tained. In  Arkansas  there  was  a  great  competition  for  labor  in  the  years 
following  the  restoration  of  i)eace^  and  the  prices  paid  were  higher  than 
in  any  other  cotton  State,  averagmg  for  those  years  and  till  1875  about 
$25  a  month,  but  in  1878  the  price  had  fallen  to  $17. 

In  Texas,  owing  to  the  large  proportion  of  white  labor,  and  which  was 
increased  each  year,  the  prices  were  more  uniform  than  in  any  of  the 
cotton  States,  and  averaged  till  1878  about  $19. 

In  the  central  belt  of  agricultural  States,  represented  by  Pennsylvania, 
Ohio,  Indiana,  Illinois,  and  Iowa,  a  great  uniformity  was  shown.  In  Penn- 
sylvania board  was  somewhat  higher  in  1866  than  in  the  other  States, 
but  in  the  wages  paid,  including  board,  the  difference  was  nominal.  Oiis 
uniformity  continued  till  the  present  monetary  depression  began,  when, 
as  a  natural  consequence,  the  competition  of  unemployed  lat^r  reduoed 
the  price  in  Pennsylvania  below  the  more  agricultural  States. 
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It  will  be  seen  that  the  more  -western  States  of  Dlmois  and  Iowa 
maintained  higher  rates  till  187S  than  the  Eastern  States.  The  decline 
in  the  rate,  which  iuclades  boai<d  in  addition  to  money  wages,  since 
twelve  years  is  as  follows : 


Teu. 

Ohio. 

Jnaitnh. 

nUnola. 

i.^ 

tm 

nsH 

12  41 

tlBM 
13  «8 

(IB  72 
14  BD 

liYom  returns  made  in  April,  1879,  and  which  inclade  the  latter  p^ 
of  1878,  the  following  table  is  prepared : 

Avtrag*  vaget  JVr  1879. 


C&vi^i^--;; 

soo 

32S 

0  ei 

800 

320 

0  40 
927 

OSS 
M71 

II 

23  04 

te£^;;;;;;:E;; 

Mf^ort - 

^ifomi* 

35  00 
18  87 

D»kola?. 

In  the  above  table  of  labor  for  1879  tlie  first  colnnm,  representing  the 
wages  per  mooith  without  board  of  labora^  hired  by  the  year,  may  be 
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accepted  as  a  very  dose  approximatioii  to  the  real  prices  of  steady  and 
permanent  labor.  Comparing  the  figures  of  this  column  with  flgores 
obtained  from  similar  inquiries  last  year,  we  gain  a  clear  idea  of  the 
movement  of  the  agricultural  labor  market  during  the  last  twelve  months. 
The  average  of  the  whole  country  has  declined  from  $21.29  per  month 
to  $20.26,  or  4.88  per  cent.  If  we  take  the  differences  between  the  first 
and  second  columns  in  the  above  table,  differences  between  wages  with 
board  and  wages  without  board,  we  arrive  at  a  very  close  estimate  of 
the  actual  cost  of  subsisting  the  laborer  in  the  different  States.  TaWng 
the  average  of  these  differences  for  all  the  States,  we  find  the  average 
cost  of  this  subsistence  in  1879  to  be  $7.14  per  month,  against  $7.45  in 
1878,  a  decline  of  4.16  per  cent.  The  decline  in  wages  is  thus  dxcfn  to 
be  almost  exactly  in  the  same  ratio  as  in  the  cost  of  subsistence. 

Only  four  States  and  two  Territories  report  an  advance  in  wages; 
Minnesota  and  New  Mexico  about  i  per  cent. ;  Colorado  15  per  cent.; 
California  2^  per  cent. ;  Oregon  IJ  per  cent. ;  and  Washington  2J  per 
cent.    All  the  other  States  show  a  decline. 

The  different  sections  of  the  Union,  taken  together,  present  some  very 
interesting  points  of  comparison.  New  England,  as  a  whole,  pays  in 
1879  $20.31  per  month  without  board,  on  yearly  engagements,  against 
$22«60  in  1878.  a  decline  of  10  per  cent.  But  in  this  section  it  costs  the 
laborer  but  $».02  per  month  to  live,  against  $9.13  the  previous  year,  a 
decline  of  over  13  per  cent.  This  indicates  a  relative  improvement  in 
the  condition  of  labor,  the  cost  of  living  having  declined  in  greater  pro- 
portion than  wages.  Massachusetts  maintained  her  previous  rate  of 
wages,  while  reducing  her  cost  of  living  over  12  per  cent.  Ehode  Island 
reduced  wages  18^  per  cent.,  and  cost  of  subsistence  7  per  cent.  Con- 
necticut lowers  wages  less  than  6  per  cent.,  and  subsistence  ov€r  15  per 
cent.  As  a  general  thing  wages  have  declined  in  a  smaller  pxoporaCHi 
than  subsistence  in  manufacturing  disl^icts. 

In  the  IVIiddle  States  the  average  rate  of  annual  wages  fell  from 
$21.19  x>er  month  to  $19.69,  or  7  per  cent.,  while  the  average  cost  of  sub* 
sistence  declined  from  $8.51  per  month  to  $8.27,  or  lass  than  3  per  ent. 
New  York  reduced  wages  about  8|  per  c^it.  and  cost  of  subsistence  10 
X>er  cent.  On  the  other  hand,  Kew  Jersey  and  Delaware  increase  their 
cost  of  subsistence  each  2  per  cent,  wlule  cutting  down  wageS|  ths 
former  nearly  6  per  cent,  and  the  latter  3|  per  cent. 

The  South  Atlantic  States  pay  an  average  wage  of  $11.19  against 

$13.11  last  year,  a  decline  of  nearly  15  per  cent.     The  cost  of  smMOSt- 

ence  feU  from  $4.16  per  month  to  $3.52,  or  over  16  p^  cent.;  the  greot- 

^t  falling  off  is  found  in  Maryland  aad  Yirginia,  the  former  showing  a 

iecline  in  wages  of  nearly  23  per  cent,  ^nd  in  cost  of  subsistence  of  40 

oer  cent,  and  the  latter  18^  per  cent,  in  wages,  and  23  per  cent,  in  living. 

'^orth  Carolina  cuts  d^wn  wages  6}  per  cent,  and  cost  of  board  8  per 

^^t. ;  South  Carolip*     ^^  i>er  cent,  and  7  per  cent. ;  Georgia  8J  per 

Tilt,  and  16  per  c^^^ .  ;hese  States  the  lab<»er  gains  slightly  in  the 

-inp+^nn  of  subs  n^x^.         ^auufacturing  and  mining  ent^prises  are 

i    >  ^snce.    Souti  *^ina  is  producing  largely  of  phosphatic 

'^rtiiix*'-"    '"d  turpen^'  ^old-bearing  quartz  is  being  extensively 

,orlf^^    .     .  .T-ziral  p^"        .    +p'^Tonn.     Market-gardening  and  fniit-pra 

J'lctiv  -..rhAi.     .  ^.h^oF'  -darging  the  scope  of  skilled  agri- 

-  tuT"*     «,.  -    ^.i    ttuii/i-     )01j^"       ijug  the  coast.    Few  complaints  of 
-*rn,.„     .1,,-      "e  recexvi^d  ^'.•-     .^is  section  of  the  Union. 

'^...    ^..^  fc,.^.P.s  pay  $1 A  >-•    —    -Anti    ./rainst  $15.52  in  1878,  or  less 

—  y^rccL     ip^»roc^^-'         .      ^^j        .,  >sistence  fell  fix)m  $5.14  per 
...I,..-   ^  \Pi9k     .       ^t^..       Acr  ^    --.      WiT^'da  decKpH.  8  per  cent. 
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jes  and  5  per  cent,  in  subsistence ;  Alabama  2J  per  cent,  in  wag^ 
{  per  cent,  in  cost  of  subsistence ;  Mississippi  over  9  per  cent,  in  i 

\  and  18  per  cent,  in  subsistence ;  Louisiana  over  3  i)er  cent,  in  ! 

and  6  per  cent,  in  subsistence.  Texas,  while  lowering  her  average  S 

IJ  per  cent.,  has  raised  her  cost  of  subsistence  17  per  cent.  The 
f  correspondence  -shows,  on  the  whole,  a  scarcity  of  labor  rather 
b  surplus. 

he  four  inland  Southern  States  the  average  rate  of  labor  has  do- 
from  $16.25  per  month  to  $15.50,  or  nearly  4 J  per  cent.;  cost  of 
tence  from  $5.47  per  month  to  $5.20,  or  about  5  per  cent.  Labor 
lUy  finds  fair  remuneration,  but  many  refuse  to  work  at  ruling 
)f  wages.  Many  complaints  of  shifUessness  and  indolence  on  the 
f  the  laboring  population  have  been  received, 
five  States  north  of  the  Ohio  Eiver  pay  an  average  of  $20.90  per 
L  against  $22.06  in  1878,  a  falling  off  of  5^  per  cent. :  the  decline  in 
tence  has  been  very  nearly  at  the  same  rate,  or  from  $7.99  p^ 
L  to  $7.58.  Ohio  has  fallen  oif  2^  per  cent,  in  v*  ages  but  maintains 
me  average  cost  of  subsistence;  Michigan  fell  off  i  per  cent,  in 
1  and  lOJ  per  cent,  in  cost  of  suDsistence ;  Indiana,  GJ  per  oent.  in 
1  and  8  per  cent,  in  cost  of  subi^tence ;  Uliiiois,  11^  per  cent,  in 
and  1^  in  cost  of  subsistence;  Wisconsin  5  per  cent,  in  wages 
per  cent,  in  subsistence.  State  and  county  expenditure  on  pub- 
rks  is  quite  liberal.  Eeliable  labor  can  in  most  cases  find  employ- 
but  many  localities  are  overrun  with  tramps.  The  tone  of  eonre- 
ence  is  very  hopeftd. 

six  States  west  of  the  Mississippi  pay  on  an  average  $23.81  per 
L  against  $23.77  in  1878,  a  slight  increase.  The  av^:age  cost  of 
rt  has  fia^Uen  from  $9.04  per  month  to  8.91,  or  less  than  2  per  cent, 
icrease  of  rate  of  wages  is  due  mostly  to  the  extension  of  miiuixg 
irise  in  Colorado,  which  shows  an  increase  of  wages  from  $30  to 
Qd  an  increase  in  subsistence  of  17  per  cent.  Minnesota  also  s1k>ws 
ht  increase,  from  $24.42  to  $24.55,  or  aJx)ut  i  per  cent.,  while 
st  of  subsistence  has  fallen  off  3  per  cent.  Iowa  pays  nearly  6 
it.  less  than  last  year,  her  average  being  $22.09  per  month  against  \}\ 

;  her  cost  of  subsistence  fell  from  $8.66  to  $8.19,  a  declme  of  )[| 

4  per  cent.  Missouri  lowered  her  wages  from  $18.94  per  month 
.59,  or  over  7  per  cent.,  and  her  subsistence  from  $6.20  to  $&75, 
sr  cent. ;  Kansas,  $20.67  against  $22.22,  or  a  loss  of  B;early  7  per  ii 

n  wages,  and  7.39  against  $8.25,  or  11  per  cent,  loss  in  subsistence. 
ska,  wages  fell  from  $23.60  to  $23.04,  or  less  than  2J  per  cent ;  in 
tence,  $9.60  to  $8.18,  or  about  15J  per  cent.  In  this  region  a  large 
)r  of  artisans  have  appropriated  public  lands  and  seek  to  pay  for 
laims  by  working  part  of  the  time  at  their  trades.  Quite  a  num- 
farm  laborers  have  done  the  same,  and  work  part  of  the  time  for 
farmers.  Thus,  the  vast  immigration  has  enlarged  the  stock  of 
but  it  is,  at  least  to  a  great  extent,  not  very  effective  in  charac- 
rhose  desiring  work  can  obtain  it  at  fair  wages.    No  sniplos  is  i 

in  any  county  of  Colorado.    Bailroad  building,  to  a  large  extent,  ' 

)d  in  these  States. 

two  Pacific  States  report  an  average  wage  of  lab<Hr  of  $38.22 
t  $36.62,  an  increase  of  4J  per  cent.    Thmr  cost  of  living  has  in- 
d  in  much  greater  ratio,  being  $13.16  per  month  against  $1L12,  or 
cent.    Cahfomia  raised  her  wages  from  $38.25  to  $41,  or  less  than  ■■ 

jent.,  and  her  subsistence  from  $10.25  to  $14.73,  or  35  per  cent.  I 

ome  quarters  there  s^re  complaints  of  the  competition  of  Chinese 
while  others  state  that  white  labor  kk  twiee  as  ^Kcient  as  that  of 
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the  Mongol.    In  some  connties  the  appearance  of  Chinese  has  cansed 
white  labor  to  be  stampeded  in  a  panic. 

Oregon  presents  about  the  same  general  characteristics  as  California. 

Nevada  reports  an  average  of  $35  per  month  with  board,  which  will 
amount  to  about  $50  without  board. 

Of  the  Territories  Utah  reports  an  average  of  $28.87,  a  decline  of  7 
per  cent,  from  1878.  There  is  a  surplus  of  labor,  attributed  in  part  to 
general  depression  and  in  part  to  local  causes. 

New  Mexico  averages  $22.10  against  $22  in  1878.  The  common 
manual  unskilled  labor^  being  mostly  Mexican,  is  a  drug  in  the  market. 
There  is  a  demand  for  mteUigent  American  labor,  skilled  and  unskilled. 

Washington  Territory  reports  an  average  of  $35.83  against  $35  in 
1878.  In  some  counties,  homesteaders  and  pre-emptors  after  settling  on 
theur  claims  find  themselves  somewhat  impecunious,  and  they  are  ^en 
importunate  for  employment.  Our  Jefferson  County  correspondent 
says  they  have  "  too  much  brains  and  not  enough  muscle,'^  which  means 
an  excess  of  people  disposed  to  live  without  manual  labor  of  any  Innd, 
Several  railways  in  progress  of  construction.  No  surplus  of  labor ;  not 
sufficient  in  luurest. 

Dakota  reports  $28.56  against  $30  in  1878.  One  county  reports  a 
surplus  of  sMlled  labor  on  account  of  rapid  immigration  of  artisans  to 
public  domain.  Others  -stato  the  supply  of  labor  as  deficient.  One 
correspondent  (Cass  County)  says  they  knew  'nothing  of  hard  times. 
The  national  government  is  to  expend  some  money  in  improving  the 
rivers. 

Our  correspondent  in  Deer  Lodge  County,  Montana,  speaks  of  an 
unexpected  and  permanent  improvement  of  times  due  to  uie  permanency 
of  agricultural  and  mining  interests.  Labor,  here  and  in  Lewis  and 
Clarke  County^finds  ready  employment. 

In  Arizona,  Yavapai  County  finds  labor  supply  and  demand  about 
equal. 

No  excess  of  labor  reported  in  Wyoming.    Stock  raising  immense. 

OUE  AGEICULTUEAL  EXPOETS. 

Statement  of  the  exports  of  agriculiural  products  of  tTie  United  States,  with  their  immediate 
manufactures,  for  the  two  fiscal  years  ending  June  30, 1878,  compiled  from  ths  Treasury 
report  of  commerce  and  navigation. 


Prodnots. 


ATiimalg,  living: 

Hogs number. 

Homed  cattle do... 

Horses .............................. ..do... 

Moles do... 

Sheep do... 

All  other,  and  fowls do... 

Animal  matter: 

Bone-black,  ivory-black,  &c pounds . 

Bones  and  bone-aust cwt. 

Candles _. .............pounds. 

Fnrs  and  far-skins 

Glae ................. ...pounds. 

Hair— 

Unmannfactnred 

Mannfactnres  of 

Hides  and  skins  other  than  furs............. 

Leather- 
Sorts  not  specifled IKnmds. 

Morocco  and  othe^  fine 

Boots  and  shoes.  ^. ^ja^. 


1877. 


Qnantity. 


65,107 

60,001 

2,042 

3,441 

179, 017 


584,134 

70,720 

1,616,163 


157,246 


25^122,936 


^382, 650 


Value. 


$699,180 

1,593,080 

301,134 

478,434 

234,480 

18,895 

28,711 

121, 493 

234,408 

8, 836, 579 

30,679 

838.487 

85,506 

3,113,883 

6,016,373 
1,280,225 
w548».472«l 


1878. 


Quantity. 


29,284 

80,040 

4,104 

8,860 

183,995 


2,738,784 

47,429 

1,567,265 


250,563 


28,389,140 


Yahie. 


dsi^isa 


;!< 


1267,259 

8,896,813 

798,728 

601,513 

333.499 

46,841 

80,740 

78,989 

218,985 

2,618,100 

31«247 

861,848 

30,283 

1,286;  840 

6^189,053 
908,968 
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QautUt;.         Tllas. 


Qiuotit;.       Tdoe. 


UiBr  maimlMlaiu  ■  ■  ■ 


DDiicaBediiiiik.., 

Si:::::::::::::: 

:ilttOD,fcBirfl 


B8,Wi,3TS 
ai,  837,  IIJ 
123.783,738 


80,180 
B,  296,41* 


SI,  732,068 
a,(W»,85S 
2,e79;2U 
3,S3l,8a 


Tb  taA  otbu  prepantloDi : 


AlTilneatbiHditn^  Jus... 

id  Its  miuiafietajeiE 

jusminnfactaies 

^TuluearoattoD,  &e. 

1  ila  j.rodaclB^ 


3,U9,ftGS     : 


3,3M,7^ 

..  i,i«.m«.«w 

29.601,804 
TS,T»,M7 


170,033,9 
-  481,1 

437.2 
2U,88« 


B.7ir.,*Te 


.tOl.  208,30 

ealszaiiB 


1,336.I»7 
1,277.  MO 
8.001.739 


hmiis  and  tArrolt.miip(y. 

Si'-" 


>p,  tcltp^ph.UtlloUiBTINllH. 

'-  siiai&  uid  Dtlur  Whole  U 
^  Had  hewn. 


130. 724 


ml  value  uI  ir<»d,  Sm. 
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Sketemmt  qf  ike  erparU  of  u^ioultHral  proiuolB  of  the  United  8tafe$y  ^c-^onliiraed. 


Prodneta. 


1877. 


Qaantity. 


Valne. 


1878. 


QoAntity. 


Value. 


Miscellaneons: 

Brooms,  braahes,  &c , 

Cordage,  ropes,  imd  twines  cf  sll  kinds — lbs 
"FtuitB— 

Apples,  dried .ponnds.. 

green  or  ripe onshels.. 

Other,  green,  ripe,  or  dried 

Preserved  in  csns  or  otherwise 

QKt^wTig ..........pounds. 

gsy - tons. 

UnmsmiflietarBd  ..................  .owt. 

Cables  and  cordi^ r-^.. 

All  other  numnnotnmi 

Hops ponnds. 

Xd^xors,  alcohoQc,  older  and  bebr— 
Ale  and  porter— 

In  boltles  .•.•.>..>fa.>«  >•>■«. ^toceus. 

In  casks galhms. 

Spirits  distilled  fhmib— 

Grain gaUDms.. 

Mohnses dio.. 

Otfaeorinateriails*  .«■■....-.....  .do. . . 

Wine..-. do-. 

Qil-oake pounds 

cm- 

Cotton-seed gaSo&s 

Linseed do.. 

Essentlil  0t  Tolatile 


2,705,441 

14,318^052 
1,146,929 


440,406 
7.457 

1,467 
13,072 


Cotbm potindi.. 

Jlaz  or  lint. bnshsls.. 

Allotiier 

0tiBioh Jptmmak.. 


0,587,820 


87,876 
156,277 

1,0O6»741 

047,831 

4,224 

90,539 

273,076^878 

1,705,422 
50,495 


10,309,294 
3 


'Browxu pomidlB. 

Refined do... 

MohMses galkxns. 

Candy  sndoonfectiaiiezar.... 

Tobocc<y— 

Iieaf potrnds. 

Cigars M. 

Snuff  poimds. 

Other  mamifiactares 

Vegetables,  Slc — 

Onions bnshels. 

Pickles  andsanoea 

Potatoes. boshels. 

All  others 

Vinegar gaBdnii.. 


9,688^052 

85^838 

64,315^349 

8,15t,928 


282,886,426 
1,150 
2,533 


Total  Tshie  of  mSsceUaoMm  piodnota. 


52,328 
'529,'656 
"24.073 


1172,000 
341.600 

920.292 
986,112 
494,427 
762,344 
562,268 
120,293 

12,182 

175,750 

719,809 

2,306,537 


^ 


0^ 
488 


488,174 

285,979 

10, 174 

68,277 

4,818,923 

84^248 

43,435 

448^067 

180,  Ot2 
8 

3,438,450 
462,234 

6,dl8 

6,198.139 

849,877 

61.802 

28,825,521 

88,161 

1.968 

8,213,393 

48,081 

48,523 

533,187 

116,518 

6,641 


58,652,719 


8.411,418 

4,188,173 
279,447 


421,395 
0,6U 

2,825 
U,402 


18,45^782 

119.570 

2,!^  401 

655.864 

12,386 

46,614 

343»446^480 

4»M,84i 
88,801 


16»7S7.684 


12.0^385 

52,683 

44,040.400 

l,4n.06t 


283,098)196 

2,081 

13,344 


56,705 
'7i4,*46o' 


1148,637 
889;  004 

260,085 
886,261 
806^810 
435,450 
407.247 
141.840 

18,210 

146,048 

1.056,700 

21,152.878 


108.270 
S%OU 

864,161 

m4m 

12^658 

^88;  775 
Bh^ltt 

^514.828 

27.232 

888,841 


4,508 

4.508.ia 

866.758 

41,687 

46^170 

8,627,821 

44,821 

10b  6or 

541,508 
188,508 

4,120 


62,915, 808 


XBCAPITTJLATION. 


j^i^^ 


Products. 


Animftlw  and  soimal  matter . 

Breadstnfb,  &o 

Cotton,  &o 

Wooi  &o 

l£isceilaneons  .............. 


187L 


$47,010,812 
79, 519, 387 

221,885,245 
15,820,029 
83,060,081 


Total  agricultural  exports 807,205,054 

Total  exports 562,518,651 

Per  cent,  of  agrioaltnral  matter 


76 


1872. 


177,060,840 
85,155,528 

182,988,925 
21,425,068 
40,139,296 


1873. 


$90. 806. 500 
98.762,891 

230, 190, 507 
25,854,120 
87,001,458 


406.769.601 
549.219.718 


74 


492.515,065 
649.132,563 


1174. 


fllO,iMT,66i 

161,225,93t 

214,819.420 

27.075,800 

45.486,626 


76 


548,814,054 
698.080,066 


79 
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i  of  the  exporti  of  agriailtaral  prodaeti  of  th4  Uitllcd  Staiti,  <J-(r. — Contiiiood. 
RECAPITULATION. 


Prodnct*. 

1B75. 

197fl. 

1B77.                1878. 

^.  .„,,„„,„, 

t]0iS14,DS8 
1lf;47^0M 
194,710,307 

45;  Mi:  411 

(IliMl.509 

200;  Jd;  240 
2l,(rJ0,4«B 
4e.U79,KT 

1140, 5G1.  OK  '$145, 587,  SIS 
lie,  12«,  940     ISl,  SlI,  7H 
1W,!M,WS     101,470,1*4 

Be.S6£.719      &:,34S,30a 

iBSricDltnnlinport. 

478,073,816 
84^004, 7»7 

S13,Z!«,S7S 
<44,<KSfl.40« 

g;S;S|!SSS 

lotntofagrirnltniilniaMM 

74 

7» 

"     1    " 

ralue  of  domestic  exports  for  the  year  ending  Jane  30, 1S78,  as 
seen  in  the  table  above,  was  greater  tlian  any  previous  year.  The 
for  the  year  1871  vas  the  largest  prior  1  o  this.  In  tbe  years  sao- 
1 1874  there  was  a  largo  decline  in  agricnlbiral  produete  exported, 
however,  has  been  more  than  regained  in  1879.  In  the  Mticle  of 
the  value  was  not  bo  great  in  1878  as  in  187i,  bat  tJie  amoont 
iroad  was  larger  by  half  a  million  bales. 

proportion  of  agricultural  products  to  the  total  export  was  84  per 
gainst  76  per  cent,  in  1877.  Their  scta^  increase  in  value  was. 
,937,  a  little  more  than  13  per  c^it,  while  tbe  total  expCHii  in- 
1  $33,644,125,  a  little  lees  than  &  per  cent. 

sxport  of  butter  and  cbecee  has,  during  the  last  few  years,  grown 
ry  large  extent.  The  following  table  will  show  the  increase  since 
Folly  throe-fooiihs  of  the  export  is  to  Groat  Britain,  the  baluioe 
ish  America  and  the  West  Indies : 

S^ortt  o/Mry  jMwdttclf. 


Tmi  (ndiDE  June  K. 


4.M8,S44 

t,3ta.3S3 


«%B19 
1.003.381 
1.«0«,BW 


a3,e8e,gG7 

eD,Ma,MO 
Bo,ni.o77 

07]  070, 284 


B^7ra,9M 

T.na.BU 

10,403.010 


export  of  fresh  beef,  which  only  dates  from  a  p^od  of  three  years, 
given  for  those  years : 


Te>r«dit«7<iM3a. 

QoutUy. 

TahiB. 

Fmmii. 

10,838.  MS 

«l,74».au 

■ 
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WHEAT  PEODUGTIOK  IN  THE  UOTTED  STATES. 

This  Department,  since  its  Qiganization  in  1862,  has  published  sixteen 
annual  estimates  oi  the  wheat  crops,  an  abstract  of  which  will  be  found 
in  the  table  below.  It  should  be  remembered  that  the  earlier  years  of 
this  period  were  years  of  civil  war,  in  which  a  portion  of  our  wheat  area 
was  the  scene  of  hostQe  operations  destructive  of  settled  industry— 
hence  our  figures  for  those  years  were  abnormally  low.  From  1866, 
however,  the  first  year  after  the  close  of  the  war,  there  was  a  steady 
enlargement  of  our  wheat  acreage,  more  than  doubling  in  1878  the 
aggregate  of  1866.  Dividing  the  sixteen  years  under  consideration  into 
two  equal  periods  we  find  the  average  acreage  of  the  second  eight  years 
to  be  60  per  cent,  greater  than  in  the  eight  years  preceding.  The  wheat 
acreage  of  1878  is  about  equal  to  the  area  of  the  State  of  Alabama. 

The  average  yield  per  acre  ranged  from  10  bushels  per  acre  in  1866 
to  13.9  bushels  in  1877,  averaging  12.2  bushels  per  acre  during  the 
whole  period.  It  is  remarkable  that  the  average  of  the  two  Bu1x>rdi- 
nate  periods  of  eight  years  is  precisely  the  same.  This  fact  shows  that 
the  productiveness  of  our  wheat  area  has  on  the  whole  been  maintained. 
As  our  acreage  has  enlarged  in  a  greater  proportion  than  our  popula- 
tion our  production  per  capita  has  increased.  Comparing  our  estimates 
of  products  with  ElMott's  estimates  of  population,  we  find  that  the  av- 
erage yield  per  capita  during  the  first  eight  years,  was  less  than  5J 
bushels  against  nearly  7  bushels  in  the  second  eight  years.  The  enor- 
mous crop  of  1878  averaged  about  8^  bushels. 

It  is  evident  that  the  consumption  of  wheat  has  increased  among  our 
own  people,  but  not  to  anything  like  the  extent  necessary  to  absorb  our 
late  enormous  crops.  To  account  for  this  we  must  look  to  the  immense 
demand  for  breadslHiffs  that  has  lately  grown  up  in  Western  Euroi)e. 
This  demand  is  the  result  of  restricted  production.  Not  only  uniiavor- 
able  growing  conditions  have  restricted  the  productiveness  of  the  wheat 
crop  during  the  last  few  years,  but  also  a  change  in  the  economic  con- 
ditions of  this  industry.  The  area  devoted  to  wheat  in  the  United 
KiQgdom  has  been  gradually  decreasing  for  several  years  on  account  of 
the  growing  cost  of  culture  and  the  increasing  competition  of  other 
countries,  especially  the  United  States.  In  18^  the  British  IsLands 
imported  23,201,941  cwt  of  wheat  and  flour  reduced  to  its  equivalent 
in  grain;  fin^een  years  later  theimx>ort  had  doubled,  amounting  in  1872 
to  47,612,896  cwt.:  the  average  annual  import  of  this  period  was 
37,876^91  cwt.  Oi  this  average  the  United  States  contributed  27  per 
cent.,  Eussia  24,  Germany  17,  France  9,  British  America  7. 

During  the  following  six  years  ending  wilAi  1878  the  average  import 
rose  to  57,665,777  cwt.,  including  flour  and  meal.  Of  this  import  the 
United  States  furnished  48  per  cent,  of  the  wheat  and  36  per  cent,  of 
the  flour }  Eussia  less  than  19  per  cent,  of  the  grain  and  a  proportion  of 
flour  too  small  for  notice;  Germany,  8  per  cent,  of  the  wheat  and  14  per 
cent,  of  the  flour ;  France,  1§  per  cent  of  the  wheat  and  less  than  20  per 
cent,  of  the  flour ;  British  I^orth  America,  nearly  7  per  cent,  of  the  wheat 
and  over  5  per  cent,  of  the  flour.  It  should  be  noted,  however,  that  in 
the  last  year  or  two,  wheat  imports  from  France  have  nearly  ceased  and 
flour  imports  have  fallen  to  about  a  tiiird  of  the  average  of  the  period. 
British  India  sent  a  large  contribution  in  1877,  but  during  the  last  year 
it  fell  off  greatly.  The  supplies  from  Australia  have  been  very  irregular, 
while  Turkey  and  Eg5T)t,  once  sending  large  supplies,  have  greaUy  de- 
clined. 

The  reports  from  the  United  Kingdom,  as  well  as  the  United  States, 
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Bhow  that  we  are  rapidly  gaining  the  control  of  this  trade,  aud  that  other 
countries  in  Western  Europe  are  not  only  retiring  from  competitioD  with 
us,  l>ut  also  that  they  are  opening  markets  for  the  increased  disposal  of 
our  breadstuffs.  A  social  revolution  is  indicated  by  these  facts.  Pro- 
duction and  consumption  are  regulated  by  conditions  greatly  different 
from  what  they  were  six  years  ago.  The  rapid  enlargement  of  our  wheat 
area  was  necessai-y  to  meet  the  marked  decline  in  European  production. 
The  proiwrtion  of  onr  crop  exported  is  rapidly  growing.  Of  the  crop  of 
1877  over  one-fourth  was  required  to  meet  the  foreign  demand.  l9om 
the  rate  at  which  we  aio  now  exporting  breadstufEs  it  would  not  be  snr- 
prising  to  find  at  least  35  per  cent,  of  our  vast  product  of  1878  taken  by 
this  export  trade. 

The  prices  realized  by  the  farmer  have  flactaated  for  the  last  few 
years,  but  in  1878  they  settled  to  a  lower  point  than  in  any  previous 
year.  Hence,  though  the  product  of  1878  exceeded  its  predecessor  by 
about  fiO,000,000  bushels,  its  aggregate  value  fell  off  over  168,000,000. 
This,  however,  being  the  result  of  a  general  decline  of  values  to  a  specie 
basis,  does  not  indicate  a  loss  to  the  farmers  at  all  in  proportion  to  the 
fignres.  The  price  per  bushel  tO.77,7  in  January,  1879,  and  the  average 
valne  of  the  crop  per  acre,  $10.16,  are  unpreeedentedly  low,  but  there  is 
nothing  to  indicate  that  wheat  products  have  declined  in  greater  pro- 
portion than  manufacturing  products.  The  cheapness  of  this  class  of 
agricultural  products  is  the  result  of  their  abtmdaiic«^  and  this  enables 
us  to  transport  our  grain  across  the  ocean  and  undersell  the  wheat-fium- 
ers  of  the  high-priced  lands  of  Europe. 
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COEN  rRODUCTION  IN  THE  UlTITED  STATES. 

The  table  given  below  embraces  the  results  of  sixteen  annual  iuvesti* 

fations  of  the  com  crops,  and  shows  our  remarkable  progress  in  this 
ranch  of  production.    As  in  the  case  of  wheat,  the  first  tiu'ce  years  in- 
cluded in  the  table  were  years  of  civil  war,'  and  a  large  portion  of  our 
com  area  was  involved  in  its  disasters.    Hence  the  aggregates  for  those 
10  \nn 
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years  are  abnonoally  low.  The  acreage  of  1865  waa  nearly  doable  in 
1866  and  nearly  tripled  in  1878.  During  the  year  laat  named  our  oom- 
flelda  were  nearly  equal  in  area  to  the  8tate  of  Kansas. 

The  average  product  per  acre  -was  BubntantiaLly  the  same  tfaron^ont, 
amounting  to  26,6  bm^elB  during  the  latter  eight  years,  agauost  26.8 
boshels  in  the  previooa  eight  years.  Oar  four  last  crops  eaoli  exceeded 
considerahly  a  billion  and  a  quarter  of  bushels.  As  in  the  caae  of  wheat 
the  supplies  have  grown  fester  than  the  population.  During  the  first 
eight  years  the  out-turn  averaged  21.40  bushels  per  capita,  and  during 
the  latter  eight  years,  24.07  bushels;  in  187ij,  it  amounted  to  nearly  30 
boahels.  Our  surplus  in  latter  years  has  found  an  increasing  foreign  out- 
let. During  the  first  eight  years  we  sent  abroad  but  1.20  per  cent,  of 
oar  product ;  during  tJie  latter  eight  yeara,  4.37  per  cent. ;  of  the  crop  of 
1877,  we  shipped  abroad  C^  per  cent.,  and  the  crop  of  1878  is  going  ont 
probably  in  about  the  same  proportion. 

The  average  price  obtained  by  the  iarmor  has  Mien  off  two-thirda  in 
fifteen  years,  being  99.7  cents  per  bushel  in  1864,  and  31,8  oente  in  1878. 
Tb&  last-named  crop,  though  greater  by  46,000,000  boabels  than  its 
predecessor,  fell  short  of  it  839,000,000  in  aggregate  value.  The  aver- 
age value  of  each  acre's  yield  has  fallen  to  the  unprecedented  low  fignie 
of  $8.5&  in  1878 ;  in  1864  it  amounted  to  $30,64.  The  last>named  yeu, 
however,  was  one  of  extreme  moneyed  inflation.  Com  has  fallen  off  pro- 
portionaily  more  than  wheat.  Its  abundance  and  cheapness  has  made 
it  the  object  of  a  very  considerable  and  growing  export  trade. 
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previoosly  taken  a  very  small  proportion  of  this  expert,  daring  the  last 
year  absorbed  nearly  a  quarter  mUlion  of  dollars'  worth.  On  the  other 
baud,  Mexico,  Central  and  8oath  America,  and  the  West  Indies,  fell  off 
in  the  aggregate  value  of  their  demand,  but  a  portion  of  this  redaction 
is  due  to  a  decline  of  prices.  The  distiibatiiHi  of  &nn  animals  is  shovn 
by  tho  following  table : 
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Compared  witli  .1877  the  above  table  shows  a  total  increase  in  the 
aggregate  valnes  of  8  per  cent,  in  spite  of  a  marked  decline  in  prices. 
AH  the  items  show  a.  greater  increase  in  quantities  than  in  valnes.  The 
United  Kingdom,  with  a  large  increase  in  qnantities»  especially  in 
lard-oil,  shows  a  moderate  increase  in  total  value  of  exports.  Fiance 
has  nearly  doubled  her  demand  for  this  class  of  products,  while  Ger- 
many and  other  continental  countries  give  us  a  widening  market.  On 
the  other  hand,  the  West  Indies  with  North  and  South  America  show 
declining  values  with  no  great  changes  in  quantity.  It  is  evident  that 
our  exuberant  and  cheap  pork  production  is  giving  ns  the  control  of  the 
civilized  markets  of  Europe,  and  that  we  may  expect  a  greatly  emiarged 
trade  in  this  class  of  staples  in  years  to  come. 

Beef-products  fall  off  ifom  last  year  in  aggregate  value  over  $2,000,000. 
Several  articles,  however,  show  a  marked  increase  in  the  quantity 
shipped,  especially  fresh  oeef  and  cheese.  The  following  table  shows 
where  this  class  of  products  went  daring  1878 : 
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This  class  of  products  constitutes  over  30  per  cent,  of  onr  last  !iT<Tmal 
export  of  animal  matter.  Compared  with  the  previons  year,  tlio  United 
Kingdom  takes  a  smaller  aggregate  value,  but  most  of  the  producta 
eliippcd  to  that  country  show  increased  qu^itities.  For  instance,  fresh 
beef  shows  an  enlargement  of  over  4,000,000  pounda ;  salt  beef,  1,000,000; 
cheese,  16,000,000;  leather,  3,000,000,  &c.  On  the  other  hand,  tallow 
fell  off  21,000,000  pounds.  AVith  continental  Europe  onr  trade  in  these 
staples  has  increased  to  a  considerable  extent  in  values  and  still  more 
in  quantity.  With  the  West  Indies,  North  and  South  America,  our 
shipments  of  this  class  of  producta  have  very  considerably  declined. 

Of  sheep-products  we  sent  out,  during  the  year,  only  130,582  pounds 
of  fresh  mutton,  valued  at  $9,272,  against  349,368  pounds,  valued  at 
$3C,4S0  in  1877.  The  United  Kingdom  took  all  of  this  class  of  exporta. 
Of  wool  wo  shipped  347,854  pounds,  valued  at  $93,358.  against  2,213,379 
pounds,  valued  at  $096,454  in  1877;  of  wool.manuiacturea  $448,894, 
against  8452,943  in  1877. 

Bkeadstdpfs. — Our  export  of  breadstuffs  shows  an  enormous  in- 
crease, the  aggregate  value  reaching  $181,811,794,  against  $118,126,960 
in  1877.  All  the  articles  of  this  dags  show  an  increased  movement, 
except  com-meal,  rye-Hour,  and  rice,  which  bear  an  insignificant  pro- 
portion to  the  whole.  Our  barley  exports  more  than  tripled  in  guan- 
titv;  coni  iiicrea.sed  20,000,000  bushels;  oats  more  than  doubled  in 
quitiititvf  ne  rose  from  118,029  to  4,207,912;  wheat  from  40,431,624 
bushels  to  7i*,404,961,  and  from  $47,256,417  to  $96,872,016.  Flour,  with 
an  increased  shipment  of  less  than  16,000  barrels,  increased  its  aggre- 
giite  value  $3,;J31.774.  The  smaller  grains  and  all  preparations  of  grain 
for  foo<l  were  marketed  in  enlarged  quantities  and  values. 

The  United  Kingdom  takes  $125,819,463,  agamst  $76,129,970  in  1877. 
France  i-aiscs  her  requirement  from  $2,050,121  to  $7,657,563 ;  Belgium 
anil  Netherlands  Iruiu  $3,185,730  to  $9,362,071 ;  other  liui-opeiin  coun- 
tries nlsn  griTitlv  increase  their  demand  except  Germanv,  wliich  fell 
from  ft:'.,i;(!.l,(;ii;t  to  $1,764,517.  The  countries  of  ^'orth'  and  South 
America  and  \\  est  Indies  have  slightly  increased  their  demand.  Tho 
export  ]>ri<;0  of  wlieat  is  very  considei'ably  incrciised,  being  $1.33  per 
bushel,  against  $1.14,  but  com  has  fallen  from  58  cents  to  50  cents;  Hour 
also  declined  from  $6.48  to  $6.25  per  barrel.    Barley,  oata,  and  rye  were 
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•hipped  in  greatly  increaaed  qaantitiea.    The  following  table  shows  onr 
moTement  of  hreadstoffis : 
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•iaE^sia,u3 

•7.MT,«3 

•1.TM.B1J 

•B,MZ,07l 

•S,eTl,7« 

ProdnoU. 

1 

1. 

h 

1 
1 

i 

5 

1 

1 
1 

•s 
1 

bashela.. 
value.  - 

ralne... 

8IW,:73 
413^  103 
IK'S 

«1,8M 

4.19a 

J,  tot!  MS 

*»:ou 
'".1 

»1,W2 

iii 

td,  731,  440 

a3s,Tin 

•13.004 

^.i« 
wItbo 

■,t(l.Nl 

11 

•115,073 

Com  .. 

K>.4S1.0M 

3r 

tSSSi 

B»«OD 

Ma,  160 

•S:S 

ft,  923 

•*";« 

•eaiiK 
iTii.  ttao 

Other  KiBlm 

Boo 

»U,C75,W1 

17,990,210 

t«,2m317 

fJ,6«,SlB 

COTTOK  AKD  COTTON  MAMUPACTUEES.— Onr  exiTOTta  of  cottoD  and 
cotton  manufactnrcs  rose  in  aggregate  valae  lh)m  (183,353,248  to 
$191,470,144,  but  this  increase  is  all  due  to  raw  material,  as  the  valat 
Of  cotton  manrJucturcs  shows  a  decline  from  (12,134,740  to  |11,4S8,M(^ 
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Oar  export  of  eea-isLuid  slightly  increased,  and  all  went,  as  in  1877,  to 
the  United  Kingdom  and  France.  Of  other  raw  cotton  nearly  the  whole 
was  shipped  to  European  countries ;  British  America  and  Mexico  took 
23,326  bales,  and  10  bales  went  to  one  of  the  ports  of  AiKca.  The 
United  Kingdom  slightly  lowered  her  demand  for  raw  material,  while 
continental  Europe  took  an  enlarged  quantity,  especially  France,  Ger- 
many, Belgium,  and  Netherlands.  Of  uncolored  fabrics,  the  largest 
Bhipment,  30,313,831  yards,  was  to  China ;  England,  the  next  in  older, 
took  10,906,738  yards.  Our  total  export  of  nncolored  cottons  shows  an 
increase  of  11,759,045  yards ;  coloral  cottons  an  increase  of  8,104,009 
yards.  The  value  of  these  two  classes  increased  $1,092,011),  but  this 
was  more  than  connterbalanced  by  the  declineof  $1,788,099  in  the  value 
of  "other  manufactnres."  In  regular  lines  of  export  the  fignres  of  1878 
show  an  encouraging  advance,  but  In  miscellaneons  articles  the  trade 
has  been  less  fortunate.  The  following  table  shows  the  cotton  moT6- 
ment  abroad : 


Prodacti. 

J 
1 

J 

J 

i 

II 
1 

? 

13,  W 
1.<IU.^D9« 

235.020;  160 

"1 

Bea-UUnd JpminJi.. 

(b»ls8.... 

»S7.BSa 

SStlH 

B?;wiw 

Uncolored  goods  -    Talae.... 
(t»1u«.-.. 

w 

»U9,W3.K6 

«»,»a4.Z)S  I    4I3,4»,BG3 

H825,M5|      »]7,[15B,1M 

(biJe.-.. 

R.<r  tutorial jpm,nd«  .. 

fU7)  43^0.11 
•1, 073.  KM 

3&S,!ia 

i!i.«e,m 

$iZ.  330,  71B 
|Ufl,33* 

„,,gs 

sniiii 

ProdnrW- 

^ 

ll 

1 
1 

9 

1 

jl 

, 

»7ia,47a 

T,SSS 

I],ff73.38B 

11.718,838 
(IIOSMM 

1" 

|3,S12.708 

°'^" rx""" 

1178,416,270 
87,706,313 

8S,G28,1BS 

»1.425,SS7 

rDtulovri! Ki«wl3  -    vftlno... 

is 

To(al>.iliiP.- 

12,037.073  1      »3,B39,B0a 

1813.  BM|      »4, 071, 033 

tlBl.470,144 

H.TM  1           i.sa 

4,810 
tl.OTJ.tSS 

ManafjcHUB* laiit. 

%i.!ai.^ 

•JST.SIO 

^iimj" 

flHI.031,4M 
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Wood  and  its  UAimPACXUBES. — This  branch  of  onr  export  bIiowb 
a  decline  of  over  two  and  a  half  millionB  of  dollars.  The  Mling  off  is 
chiefly  in  pot  and  pearl  ashes,  in  sawed  timber,  boards  and  shooks,  in 
logs,  maatSj  telegraph  poles  and  other  whole  timber.  On  the  other 
b^o,  the  different  branches  of  wooden  mannfEictnre  show  an  increaaed 
ahipment,  as  also  roein,  turpentine,  spirits  of  tnrpentine,  and  tar. 

The  United  Kingdom  received  *6.796,104,  against  *9,220,006  in  1877 ; 
Hie  West  Indies,  43,866,728,  against  $4,896,841;  British  America, 
(2,344,054, against $2,911,877 ;  Germany,  $1^7,470,  against  $1,214,020; 
France,  $758,282,  agiunst  $568,846.  Other  European  conntries  show  an 
increased  demand  for  this  kind  of  prodacts. 

MiscELiANEons. — The  leading  misoellaneona  products  show  a  con- 
siderable decline  in  the  valnes  exported,  but,  as  in  other  articlea,  this  de- 
cline 1b  due  largely  to  a  decline  in  prices.  Hops,  for  instance,  are  doa- 
bledin  quantity;  cotton-seed  oil  nearly  tripled :  oil-cake,  starch,  and 
cotton-seed  show  an  enormous  increase.  On  tne  otlier  hand,  re^ed 
sngar,  molasses,  tobacco  leaf,  and  a  few  other  items  show  a  marked 
decline.    The  following  table  shows  the  distribution  of  onr  miscellaneoiis 


p™..,. 

s 
1 

S 

1 

1 

i 
11 

h 
i' 

Hemfii^iti'iioiiuU.'.'.'.'.".'.  '.'.'..io..'. 

(tea.  349 

$1,  (08, 116 
332.618,447 

^^4M 

•40,207 

17.57^035 
•l,S3fi,BM 

Am 

1700 

«s 

turn 

960,000 
>1S,  21 D 

11 

meco 

ten,  038 

•"3 

flte 

nio 

1,191. 4«i 

ti2,e6i 

(30 

«.£! 

Spirit. ^™.: 

S47.2S0 

ou.oott™.»»d e^'""'"- 

»6oa;iss 

■■'a,"S.'«i 

s^«'»^ ^X^.: 

Btaroh    -                             ..    ^"^- 

'& 

ss 

SK! 

Sm 

Moi««. fS!r"- 

4: 

z.i,ooE,e43 

»l7Bg0S8 
(ISO.  633 

t34B 

ass 

Tol>*)oo,lB*f ?i°„^.: 

30.388,775 

r«.— ISf!": 

si...«i j;zf- 

Total  vilnM  to  Moh  country 

|ll»,B68,V7a 

B,BW,73a 

$8,329, 631 

t2.Mi,6a|  ta.u<i,in 
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•7.  BOO 
TtT.STT 


Sugar,  refined  .. 


2,S)3,1B1 
12.  B45,J!2g 


ti.iin 


33D.e2a 


877] 67B 
1313. 2S1 


11I,2M 


Tab*ooi\luf 

ToblcoD,  niBuafbctimd . . . 
PoUlOM 


»4,  EiUH,148 


714,100 
S487l»T 


•  Nearly  the  whole  eiport  d*  glnung  Rom  to  Hong-Kong  and  J«pMi. 

The  ex]M)rt  to  the  United  KiBgdom  fell  off  nearly  J3,000,000 ;  that  to 
Genuiiny  about  $2,000,000 ;  that  to  Belgium  and  Netherlands  about 
$1,000,000;  but  France  and  other  European  countries  show  a  very 
considerable  increase.  British  America  shows  a  falling  off,  but  Mexico, 
Central  and  South  America,  and  the  West  Indies  show  a  general  in- 
crease. There  is  no  doubt  that  the  tradeofl878,at  lower  values,  shows 
au  increased  movement  in  this  class  of  products.  This  may  also  besaid 
of  our  agricultural  exports  generally.  The  preference  for  raw  material 
over  manufactures,  however,  is  stiU  noted  in  the  foreign  demand  for  oar 
products. 
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MAEKBT  PEIOES  OF  FAEM 

Thefollomng  qjwtationa  r^esent  as  nearly  aspracUodbU 


Frodacts. 


HEW  TOBK. 

Floor: 

8iip«Tfine     State    and 
western bbl. 

Sxtia  State do. 

Extra  to  choice  TVest- 
em bbl. 

Common  to  fair  Sonth- 
em  extra bbl. 

Good  to  choice do. 

Wheat: 

Ko.  1  spring bush. 

Ko.28pring do.. 

Bed  winter do.. 

Amber do.. 

White do.. 

Com do.. 

Oats do.. 

Bye do.. 

Barley do.. 

Hay: 

^aled,  first  aiiality..ton. 

BaledjSecona  quuity  do . 
Beef: 

Hess bbl. 

Extra  mess do. 

Pork: 

Mess bbl. 

Extra  prime do. 

Prime  mesa do. 

Lard cental. 

Butter: 

Western lb. 

State do. 

Cheese: 

State  factory lb. 

Western  factory do. 

Sugar,  fair  to  prime  re- 

llning lb . 

Cotton : 

Ordinary  to  good  ordi- 
nary   lb. 

Low  middling  to  good 

middling lb. 

Tobacco : 

Luga lbs. 

Leaf  of  common  to  me- 
dium   lb. 

Wool: 

American    XXX    and 
picklock lb- 
American  X  and  XX .  do . 

American  combing  ..do. 

Pulled ..do. 

.do. 
.do. 


January. 


$450   to  $500 
525   to    085 

5  20   to    0  00 


5  40  to 
6to   to 


585 

7  25 


36 
30 
35 
40 
43 
63 


to 
to 
to 
to 
to 
to 


87ite 
72  to 
68   to 


38 
33 
42 
44 
52 
64 
42 
76 
00 


14  00 
12  00 

900 
12  50 


to  17  00 
to  13  00 

to  12  00 
to  13  00 


California  spring  clip.« 
California  lull  cup  . .  .< 


BOSTON. 

Flour: 
Western  spring,  super- 
fine  bid. 

Common  spring,  extra, 

bbl 

Good   to  fancy  Nortb- 
woat-em  siirijtig  .  ..bbl. 
Good  to  fancy  Western 

winter bbl. 

Rout  hem  family do. 

Wheat '. . .  .bush. 

Com do.. 

Oats <lo . . 

Kyo do.. 

Bariey do.. 

Haj't 
Eastern  and  Northern, 

ton  . , 

Western,  choice ton 

Beef: 
Mom bbl 


12  25   to  13  00 

7  00   to  10  50 

11  00    to  12  00 

to    862 


562 


11    to  35 

14   to  35 

7J  to  13 

5   to  13 

71  to  7| 


91  to 

11   to 

3   to 

4ito 

48  to 

30  to 

48  to 

18  to 

i:{  to 

10  to 


10* 

111 
5 

8 


52 
46 

58 
43 
28 
22 


4  00    to    4  50 

5  00    to    5  50 


February. 


March. 


$420   to$450  $4  40   to$490 
500to    085     510   to    650 


490   to    850 


5  25   to 
5  75   to 


500 
700 


31 
25 
32 
35 
35 
46 
33 
70 
65 


15  00 
13  00 

1100 
13  00 


to 
to 
to 
to 
to 
to 
to 
to 
to 


33 
29 
38 
42 
44 
61 
89 
75 
00 


500   to    860 


5  40   to 
600   to 


585 
700 


to  17  00 
to  14  00 

to  12  00 
to  13  50 


11  60   to  11  75 
9  25   to    9  50 


765    to    785 

8   to       41 
12   to       85 


10   to 
5   to 


14 
13i 


7ito        7| 


8|to 

10|to 
3  to 
5   to 


50  to 

37  to 

48  to 

18  to 

13  to 

10  to 


4  00   to    4  50 
4  75   to    5  25 


6  00    to    9  25  1  5  50    to    8  75 


C  50 

('.  :.<) 

1  29 

59 


to 
to 
to 
to 


38ito 
TO  to 
80   to 


8  00 

8  7.-, ; 

1  5.VJ 
01 
45 
77 

110 


5  75 

G  25 

]  24 

50 

30 

7:j 
70 


to 
to 
1f> 
to 
to 
to 
to 


7  50 

0  *.» 

1  40 

58 

4:1 

75 
100 


12  00    to  19  00   12  00 
17  00    to  18  00    17  00 


1200  to  1250 


to  19  00 
to  18  00 


30 
25 
32 
35 
36 
53 
83 
70 
60 


14  00 
13  00 

900 
12  50 


to 
to 
to 
to 
to 
to 
to 
to 
to 


32 

28 
37 
40 
43 
56 
40 
76 
80 


to  16  00 
to  14  00 

to  12  00 
to  18  50 


10  75  to  11  25 
7  00  to  9  25 

11  50  to  14  00 
5  50  to  7  55 

11  to   43 

14  to   82 


7  J  to 
5  to 


14 
181 


7ito   7| 


10 

111 
6 

7i 


52 
46 
54 
42 
30 
22 


8  to 

10  A  to 
3  to 
5  to 


45  to 

35  to 

45  to 

18  to 

13  to 

10  to 


111 
4| 

71 


48 
43 
56 
40 
27 
19 


ApiiL 


$440  to  $490 
500  to  650 

4  95  to  800 


5  20  to 
560  to 


1200  to  1260 


4  00  to  4  50 

4  75  to  6  25 

5  25  to  8  50 


5  75 
(I  00 

1  '2\i 

50 
35 
73 
70 


to 
to 
to 
to 
to 
to 
to 


7  50 

«  25 

1  44 

50 

42 

75 

100 


12  00  to  19  00 
17  00  to  18  00 

10  00  to  11 00 


133 

128 

130 

133 

138 

47 

33 

72 

58 

14  00 
12  00 

900 
12  50 


to 
to 
to 
to 
to 
to 
to 
to 
to 


650 
6  75 

135 

130 

140 

141 

147 

56 

39 

79 

90 


to  17  00 
to  IS  00 

to  12  00 
to  18  60 


975  to  1075 
700  to  860 

10  50  to  12  00 
6  371  to  8  00 

11  to   88 
14  to   S5 


9  to 
5  to 


18 
13 


7ito   H 


7Hto 

10^  to 

3  to 

5  to 


44  to 
35  to 

45  to 
18  to 
13  to 
12  to 


lU 

71 


46 
44 
55 
40 
25 
18 


Ifay. 


$425 

485 


to$4e5 
to  626 


475  to  800 


610 
550 

128 

122 

126 

130 

133 

48 

83 

70 

68 

1400 
UOO 

1000 
1200 


to 
to 

to 
to 
to 
to 
to 
to 
to 
to 
to 


640 
660 

180 

126 

186 

137 

142 

65 

80 

76 


tol600 
to  IS  00 

to  1150 
to  12  26 


940  to  975 

660  to  900 

1050  tol325 

625  to  762 


10  to 
22  to 

9  to 

6  to 


85 
25 

It 
13 


7|t0  71 

711  to  91 

10|to  111 

2ito  i| 

4  to  7i 


400  to    450 
500   to    525 


42  to 

34  to 

45  to 

20  to 

13  to 

10  to 


45 
42 
60 
40 
25 
18 


525 

to  850 

600 

to  7  50 

GOO 

to  7  75 

124 

to  1  46 

50 

to   58 

:i5; 

to   43 

75 

to   77 

70 

to  100 

12  00 

to  10  00 

10  00 

to  17  00 

10  00. 

350  to  400 

475  to  625 

625  to  825 

575  to  7  00 
5  75  to  775 
122  to  147 
50  to  57 
36  to  43 
75  to  76 
65  to      90 


1200  tolOOO 
1600  to  17 00 


1000 
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PRODUCTS  FOE  1878. 

the  state  of  the  marlcet  at  the  beginning  of  each  month. 


Jane. 


July. 


$3  25  to  $4  00  $3  25  to  $3  80 
425  to  625  400  to  5  85 


AagnBt. 


4  15  to  8  00 


4  50 

5  00 

1  10 
105 

108 


to 
to 

to 
to 
to 


485 
650 


12 

08 
18 


3  95  to  7  50 


13  00 
10  00 

900 
1150 


to  15  00 
to  1100 

to  1100 
to  12  50 


4  30 
4  75 

106 
1  02 
101 


to 
to 


4C5 

6  25 


to  107 
to  104 
to  1  J3 


$390  to  $390 
410  to  6  00 

4  05  to  8  25 


4  40 

5  00 

1  10 
96 
00 


to 
to 


4  85 
650 


to  111 
to  108 
to  110 


1  15 

to 

125 

112 

to 

120 

105 

to 

120 

42 

to 

M 

41 

to 

55 

45 

to 

56 

26 

to 

34 

28 

to 

37 

31 

to 

37 

62 

to 

68 

57 

to 

C3 

60 

to 

68 

58 

to 

87 

58 

to 

75 

45 

to 

85 

S50  to 

700  to 

10  00  to 

•  85  to 

8  to 

10  to 

6  to 

2  to 


9  75 

850 

12  50 

697 

20 
20 

8 

8 


12  00 
900 

900 
1100 

,10  25 

j  900 

10  00 

6  75 


to  15  50 
to  1100 

to  10  50 
to  12  00 


T^to    7i 


9ito 

11  to 
2|to 
41  to 


40  to 

32  to 

37  to 

18  to 

12  to 

10  to 


to 
to 
to 
to 


7  to 

9  to 

5  to 

2  to 


10  50 

9  75 

12  50 

7  87 

20 
20 


9 

9 


7ito    7i 


12  00 
9  00 

10  00 
1100 

10  25 
9  75 

11  00 
7  25 


to  15  00 
to  12  00 

to  1100 
to  12  00 

to  10  75 
to  10  00 
to  12  00 
to  830 


7  to 
9  to 


to 


5 
5  to 


22 
22 

8 
7i 


lOi   9Ato 
111  11 A  to 


7 


43 

38 
44 

40 
30 
19 


8  50  to  3  75 
4  25  to  4  75 


2ito 
4ito 


40  to 

::o  to 

35  to 

18  to 

12  to 

10  to 


10 


43 

37 
42 
34 
30 
19 


7ito    71 


300  to  350 
4  25  to  4  75 


5  25  to  7  50  '  4  50  to  7  50 


5 


.» 


50 
50 
07 

4:> 

31 
75 
73 


12  00 
16  00 


to 
to 
to 
to 
to 
to 
to 


6  r>o 

7  25 

1  28 

53 

3y 

80 
85 


00 
00 
90 
•17 
32 
62 
73 


to 

to 
to 
to 
to 
to 
to 


6  25 

0  75 

1  16 
51 
41 
65 
85 


to  19  00  10  00 
to  17  00  ,15  00 


10  to 

Hi  to 

2ito 

4ito 


40  to 

30  to 

35  to 

18  to 

12  to 

10  to 


11 
12i 

6| 

7i 


42 
38 
42 
36 
30 
19 


September. 


$340  to$390 
410  to  600 

400  to  825 


4  25 
4  75 

115 

108 

107 

97 

106 

46 

26 

58 

45 

13  00 
900 

1000 
1100 


to 
to 

to 
to 
to 
to 
to 
to 
to 
to 
to 


465 
650 


17 
12 
08 
11 
18 
50 
38 
64 
90 


to  15  00 
to  1000 

to  11 00 
to  12  00 


950  to  975 

900  to  975 

1100  to  12  50 

6  50  to  775 


October. 


$840  to$380 
385  to  575 

390  to  800 

415  to  440 
4  50  to  625 


96  to  97 

105ito  105J 

05  to  106 

102  to  110 

46  to  53 

26  to  37 

56  to  64 

100   to  120 

1300  tol500 

800  to  900 


November. 


$300  to$350 
370  to  88u 

365  to  895 


390  to 
425  to 


420 
5  76 


1000 
1100 


to  11 00 
to  12  00 


875  to  900 
975  tolOOO 


7  to 
9  to 

5  to 
a  to 


23 

24 

8i 


1100 
650 


to  12  50 
to  7  30 


3  00   to    3  50 

4  25   to    4  75 
450   to    800 


4  75 

5  00 
103 

47 
32 
68 


to 
to 
to 
to 
to 
to 


600 

0  75 

126 

54 

40 

72 

115 


7  to  7i 

10  to  UA 

US  to  121 

2ito  6 

4ito  7J 


39  to 

32  to 

38  to 

18  to 

12  to 

10  to 


42 

38 
45 
87 
80 
19 


300  to  850 
425  to  475 
4  00  to  900 


500  to 
525  to 


625 
675 


95  to  122 

54  to   58 
32  to 
63  to 


42 
65 


to  18  00  10  00  to  18  00  1000  to  17 00 
to  17  00  15  00  to  17  00  14  00  to  1600 


1000 1  900  toUOO 


900. 


10  00. 


8  to 

10  to 

5  to 

2  to 


25 

27 

91 
9 


7ito  7| 

8|to  9}| 

loito  Hi 

2ito  5 

4|to  8 


93 
104 
98 
102 
45 
27 
58 


to 
to 
to 
to 
to 
to 
to 


96 

104i 

105 

108 

53 

83 

63 


100  to  130 

1200  to  1500 
800  to  900 


1000 
UOO 


tollOO 
to  12  00 


775  to  850 

900  to  950 

1025  to  12  00 

600  to  700 

9  to      26 

10  to      25 


5  to 
2  to 


»i 

9 


89  to 

32  to 

88  to 

18  to 

12  to 

10  to 


42 
38 
45 
87 
80 
19 


800  to  350 

425  to  475 

450  to  800 

475  to  600 

500  to  675 

95  to  121 

51  to  50 

29  to  39 

58  to  60 


900 
14  00 


to  18  00 
to  16  00 


960  tolOOO. 


7ito  7j 

7Ato  8i 

9ito  9H 

2  to  4 

5  to  8 


87  to 

30  to 

36  to 

IB  to 

12  to 

10  to 


40 
36 
42 
87 
26 
18 


300  to  325 

375  to  425 

400  to  850 

4  50  to  575 


84  to  116 
50i  to  5.". 
29jto  39 
60  to  63 
100  to   130 


800  tolOOO 
1400  tolOOO 

950  tolOOO 


December. 


$325  to$375 
800  to  400 

385  to  82S 

395  to  440 
450  to  600 


98  to 
107Jto 
102  to 
102 

41 

29 

67 

75 


to 
to 
to 
to 
to 


100 

108| 

1081 

111 

82 

85 

62 

95 


1300 
1000 

1000 
1100 


to  1400 
to  12  00 

to  11 00 
to  12  00 


725  to  776 
850  to  900 
900  tollOO 
575  to  662 


6  to 
10  to 

5  to 
2  to 

6|tO 


7ito 

8iito 

21  to 

4ito 


87  to 

30  to 

86  to 

18  to 

12  to 

10  to 


27 
28 


81 

H 

6 

8 


80 
86 
42 
86 
25 
20 


800  to  825 
375  to  425 
400  to  800 
475  to  600 


90  to  113 

47  to  53 

32ito  40 

63  to  65 

90  to  125 


800  to  1700 
1500  to  1600 

960  tolOOO 


800 


REPORT   OP   THE   COMMISSIONER   OP  AGRICULTURE. 


liABKET  PBIOES  OF  FABM 


FrodHCts. 


Boston— Continued. 

Beef— Continued : 

Extra  me«a bbl. 

Peinily  or  plate do. 

Poik: 

Prime bbl. 

Mess do. 

Lard lb. 

Butter: 

Kew  York  and  Y ermont, 
pound 

weBtem lb. 

Cheese: 

Kew  York  and  Vermont 
fJACtoiy lb. 

'Western  factory lb. 

Sugar,  fidr  to  good  refin- 
ing  lb. 

Cotton: 

Ordinaiy  to  good  ordi- 
naiy lb. 

Low  middling  to  good 

middling lb. 

Wool: 

Obio  and  Pennsylr'a.lb. 

Michigan do. 

Other  western do. 

Pulled do. 

Combing  and  delaine .  do . 

California do. 

Texas do. 

PHILADELFHIA. 

Hour: 

Superfine bbl. 

Pennsylvania,  extra  to 

choice bbl. 

WestX  ox.  to  choice. do. 
Wheat: 

White bush. 

Ambw do.. 

Bed do.. 

Bye do.. 

Barley do.. 

Com... do.. 

Oats do.. 

Hay,  baled : 

Middle  State ton. 

Western do. 

Beef: 
Worthman's  city  fun- 

Uy bbl. 

No.1 do. 

Pork: 

Mess bbl. 

Prime  mess do. 

Extra  prime do. 

Lard cental 

Gutter: 
^hoice  Middle  State . .  lb 

jhoioe  western do . 

'*"»ese: 
"'ew  York  foctory ..  .lb 

Vestem  factory do 

-  gar  *°*    '"  c^-yd  refin 

ctr 


January. 


February. 


$13  00  to  $18  50 
14  50   to  1550 

9  50   to  11  00 
13  25  to  13  50 
9  to        H 


12   to       85 
10   to       85 


March. 


lo 


W  Dm   4 


4 

I 


rf"^ 


jthe 

»uUe< 

A 

"hib-wa^ 

.0 

^alifoF" 

lo 

'^Iakq/ 

./» 

tl2  50  to  $18  00 
U  00  to  15  00 

950   to  11 00 
1200  to  1250 
8   to        8| 


10   to       88 
9  to       88 


AprlL 


9  to 
9  to 


13 


71  to        71 


9|to       lOf 
11  to      12 


87  to 

86  to 

87  to 
20  to 
40  to 
15  to 
20  to 


50 
42 
42 
43 
53 
84 
87 


425  to    450 

5  00  to    6  75 
550  to    650 


145 
145 
138 
68 
50 
54 
35 

15  00 
UOO 


15  00 
U50 


to 
to 
to 
to 
to 
to 
to 


150 

146 

142 

73 

105 

58^ 

88 


$12  00  to  $12  50 
14  00  to  15  00 

8  00  to  10  00 
11 50  to  12  00 
7}  to        H 


10  to       88 
9  to       88 


10  to 
9  to 


7it0        7| 


81  to 
10|to 

87  to 

86  to 

87  to 
20  to 
40  to 

15  to 

16  to 


10 

nil 

46 
42 
42 
46 
53 
83 
35 


400  to    425 

5  75  to    6  35 
560  to    625 


10|to 
10  to 


14 
14 


7|t0         7| 


81  to 

10}  to 

85  to 

85  to 

85  to 

20  to 

40  to 

15  to 

14  to 


H 

111 

45 
42 
42 
43 
50 
83 
80 


to  1600 
to  12  00 


to  15  50 
to  12  50 


12  75  to  13  00 

11  50  to  11  76 

10  00  to  11  00 

7  50  to    825 


U   it 


13 

•4 

•3i 


188 
134 
126 
68 
85 
49 
85 

14  00 
12  00 


15  00 
U50 


to 
to 
to 
to 


143 
186 
183 

70 


to 
to 


54 
89 


to  16  00 
to  14  00 


to  15  50 
to  12  50 


11  75   to  12  25 

10  75 , 

950 

700    to 


25  to 
19   to 


800 

85 
24 


400  to  450 

450  to  625 

550  to  625 

137  to  140 

186  to  188 

130  to  133 

68  to  70 


44   to 

82|to 


18  00 
12  00 


to  15  00 
to  14  00 


$12  50 

14  00  to  $15  00 

900  to  1060 
10  75  to  U  00 
7|to        8i 


7  to 
7   to 


10  to 
9  to 


80 
85 


13 
12J 


7|to        71 


7  to 

Hto 

84  to 

80  to 

80  to 

20  to 

4d  to 

12.  to 

12  to 


May. 


$1200 

1200  to$1300 

860  to  925 
1000  to  1025 
7ito       7| 


18  to 
18  to 


8  to 

7  to 


25 
25 


13 
12| 


7|t»       7i 


9h 

111 

42 

89 
88 
43 
48 
29 
28 


400  to    450 

4  75  to    6  25 
550  to    025 


15  00   to  15  50 
U50   to  1200 

11  50  to  12  25 
10  50   to  10  75 

10  00 

7  25   to    7  621 


188 
135 
129 
68 
40 
46 
83 

12  00 
1100 


14  00 
12  00 


to 
to 
to 
to 
to 
to 
to 


42 

38 

34 

70 

00 

53i 

86 


28   to 
22   ♦" 


40 
26 

9 


to  14  00 
to  13  00 


to  14  50 
to  12  50 


8  to 

10  to 

88  to 

30  to 

80  to 

20  to 

40  to 

12  to 

12  to 


H 

m 
43 

87 
86 

40 
45 
29 
26 


876  to  42S 

425  to  625 
525  to  025 


188 
135 
129 
68 
40 
46 
82 

1200 
UOO 


to 
to 
to 
to 
to 
to 
to 


140 
187 
182 
70 
100 

g^ 
87 


tol500 
tol250 


10  25  to  10  50 
900  to  950 
900 

6  75   to    7  50 


1400  to  1460 
1200  tol260 

975  to  1025 
900  to  925 

900 

625  to  762i 


22  to 

24  to 

7  to 

6  to 


40 
27 


*i       7|  to  7| 

i       7{to  H 

-'    10^  to  Hi 

41  to  45 


.4 
9 


36  to 

80  to 

20  to 

28  tr 


11 


89 
89 
51 
42 
24 
IB 


15 

to 

80 

16 

to 

18 

7 

to 

IS 

6 

to 

12 

7  to  It 

8  to  9|' 
10^  to  U| 

89  to  43 


84  to 

28  to 

18  to 

26  to 

9  to 

11  to 


87 
87 
49 
40 
30 
It 


BEPOHT  OF  THE  8TATI8T1CIAK. 
PfiODTJCTS  T-OXt  1878— Contiiiaed. 


Jime. 

\         ^^T 

Alwul. 

Ortcibtr. 

Novmn 

bar. 

\ 

'5'S'IIS 

noooto 

10  M 

nOOOtollOU 

noooto  (1050 

1076  toUOO 

litw   uai 

M'l 

ilM  lotUOD 

laootattiso 

»?3  to 

7i 

t*  tS 

Tito 

11 

10  821(0 
71  K. 

000 

107S  to  11 00 
7J10        81 

075  to  1000 

USO    tolOOO 

7  to       71 

01  to 

DM 

050 

71 

7TS  to  800 
8i£     °? 

'r.o 

S 

?    S 

=0 

9  lo 

11 

l^ 

73 

0  to 

20 

20 

III 

11 

fl  to     27 

ss 

»J 

JS 

8 

3   S 

?i 

I    £ 

1* 

6  to 

8i 

SIS 

I 

4  S       SI 

7116 

't 

7AW 

Tft 

71  lo 

7i 

7ito 

7| 

71  to 

7J 

71  to 

71 

^to      7 

site 

10 

otto 

Wi 

>{(o 

11 

101  to 

111 

Hio 

101 

7|t* 

«( 

Tito       81 

iflito 

"1 

Hi  to 

Ki 

111  to 

121 

n  M 

121 

301  to 

111 

Otto 

10 

0  to      10 

30   la 
W  to 
30    lo 

as  Id 

U    IB 

u 

M 
3D 

M  to 

3S 
35 

40    to 

30 

20  to 
B7   to 

40 

£ 

28 

37  to 

40 
40 

30  to 
14  to 

40 

£0 

28 

III 

11  iS     27 

14  to     28 

300  U. 

3» 

300   to 

3SS 

800  lo 

33J 

300   to 

83S 

17B  lo 

3  00 

225  to 

275 

221  to  275 

3  7S  to 

5S0 

3M   1u 

sis 

*m'w 

sso 

afo'tS 

lis 

3m£ 

lis 

4^  to 

iss 

325  to  475 

in  to 

IM 
owd. 

li 

•1 

M  tS 

108 

loo 

1««  to 
03  to 

ijii 

108    to 
102  to 

^i 

103  to 
100   to 

47  to 

lOS 

M 
142 
Bl 

104  to  108 
100   to    108 

roa  to  io« 

■Ji  la 

-J6    lo 

Si 

W   to 

33 

SO   t^ 

u 

M  to 

w 

SS    t 

!i«  W 

3M 
lOU 

10  00    lu 

lES 

000  lo 

300 
10  00 

800  m  BOO 

K£ 

m 

110(1  tolSOO 

1160  to  1300 

14  00 

12  00 

in^-- 

1200    tol2« 

025 
825 

000 

'int 

:5S 

10  as  toi07S 

too  to 

BM 

825  to 
750  to 

850 

825  to  876 

eiu  to 

■JX 

eM  to 

7  37: 

ON   to 

7  73 

030  to 

BOO 

075  to 

8iK» 

800  to 

075 

550  to  oca 

>  to 

M 

0  lo 

SO 

m 

loS 

M 

10  to 

18 

15  to 

18 

18  lo 

IS 

15   to      20 

I  s 

It 

7  to 

a  to 

71 

4   io 

1* 

4*  to 

Si 

?S 

3 

?;: 

H 

?£   S, 

7AW 

li 

7Ato 

71 

711. 

TA 

TAlo 

71 

71  to 

n 

71  to 

71 

^to       7 

s  to 

m 

It* 

iOi 

01  to 

loj 

lOJto 

111 

qto 

HI 

71  to 

8)1 

71  to     811 

n  to 

iH 

Hi  to 

121 

Ulto 

Ui 

UflW 

I2J 

10)10 

11 

«C,to 

10 

»Ato       91 

33   la 

« 

39  to 

SJ 

38  lo 

IS 

M   to 

37 

31  to 

37 

34  to 

37 

H  to     37 

34   1« 
U   to 

IT 

ffi  to 

30 
38 

20    tt 

m 

32   to 

18   to 
20    to 

17  tS 

48 

32  to 

27  to 

17  lo 

20 

32  to 

HJ  to 
IS  lo 

17   to 

40 

re 
so 

p  to     40 
13  to      14 
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MARKET  PEIOES  OP  FAEM 


PiodnEto. 

JiMoiy. 

nwottr. 

KBoh. 

Ajaa. 

Hmj. 

m»,  """""■ 

*tn^*i^ 

U  75   lo  14  3S 
130    to     132 

1350   tot4!ll 
4  50    to     0  00 
023    to    7X 

lis  to   130 

PN   toMU 
4  50   to    0  00 

IX   to    138 

550   to   TH 

i»  to  m 

133  to    140 
140  to    148 

fc;::::::;;:::::;t:. 

Com do.. 

03   lo       G5 

33    to        38 

14  00   to  IT  00 

04    lo        08 
4alM       57 

1*00  to  17  00 

m  to      Ml 

13  00    to  10  00 

53  to       UI 

1300    tolflOO 
12  «    to  13  00 

GO  to     01 
33  to     38 
IT   to     HI 

938 

775  to  808 

15  to    n 

1(  to     B 

8  to      U 
U  to     14 
TAto    Tl 

'un. bbl. 

.175   to«50 

8S0   to    875 
10  to       30 

T  to    m 

325    to     850 

It    to        33 

lit  to       13 
13|to       14 
Tito         Tl 
«W         71 

5   to         1 

101  to       UI 
33  to       30 

33  to       3S 
«   to       7f. 

18   to       30 
12|to       13 

8|to         B 

800  to   aiM 

7|to       13 
into      U 
71  to        Tl 

7  to        Tl 
3  to        8 
5|to        « 

3   to        01 
101  to      I0| 

35    to        38 

3  50   to    375 

1  10  to    1  13 
39  to       401 
28   to       33 

sm  (0  BOO 

TOO    lo     HOU 
TOO   to    8  00 
!S  to       3T 

13  to       131 

8  to          81 

01  to       11 

7T5   to    100 
B   to       25 

7   to       131 
13    U        1(« 

71to        71 
T|to        Tl 

51to        8 

10  to      101 

33  to      n 
33  to       38 
35  to       38 

383  to    410 

121    to     1S5 

SK  'i 

30  to       32 
BOO    to  1000 

7  121  to     7  75 

I:  I 

3)7tto    150 

7|to         E| 

Blto       101 

•wSU 

XHtomlSotor]-,  good  to 

^^'to  caoa  TrBnine-Ib 
Kew     l&leuu   i^ocerr 

71  to        71 
eito        8 
3   to        0 
SI  to        8 

Cotton: 

Didlany  to  good  mitt- 

Wool:         .'' 

t  to      1 
EM      • 

3  to      1 

H  to     U| 
n  to    M 

ss  s 

500  to  as 

It  a 

38  to      31 
■  00  tol808 

14   to      15 
8|to       B| 

.is.J 

7|to       H 
>|to     101 

101  to       111 
35    to        38 

SOS  to  efs 

too  to    134 

1^  to    1^ 

Tub-w»iUied ilo 

SSorflno bill 

F»ioily  Md'&^'o  j' '. "  do 

l^lfo.1 ton 

Lower  endes do 

^vbVi^ lb. 

is  S 

■fdo'ti*  8  50 

13  to       131 

300*  to    47S 
Blto        01 

Ch»*«,Tiri^"td'ct.oi^ 
l-«rtorr lb-. 

"l^V   Orlrans,    Oli   to 

ColK-n; 
OHliiLiry  to  E<<»1  onU- 

EEPOKT  OF  THE  8TATI8HCIAS. 
COTS  FOB  1878— ContiniiCil. 


Jalj. 

AnpiW.! 

Btptonter. 

Ootober. 

I>DTeiiib«. 

ii 

liiili 

77  to     es 

(JM   toWM 

RSO  toWM 
7S  to  110 

TS  to  10* 

so  to  100 

tzia  totsso 
37S  to  eoo 

431  to  700 

es  to  loq 

Hi      ii    ig       «i 

ilStto       M 

in  on  In  14  M 

M   to      58 
Ml  to      54 

urn  to  It  00 

TM  lollm) 

«   to      M* 

M  to      B3 

20  to      30 

8T5  to  0  00 

33  lo      31 
3S  to      IBl 

700  tolOOO 

-iO 

ij:;?  S'eso 

T75  to  BOO 
13  10     23 

Bill,    a 

Tito       Tl 

11  P   t-<       13 

12  \        «    Ui        IL' 

*  i     5  IB      a 

7t,       7ft  lo       7| 

s  to      ir. 
"  "      " 
.to       . 

1   (o       10 
Tito       7A 

i(  to    u 

«to         01 

Tito      TA 

4  to       ) 
TAto      7| 

U  M     33 

t  to      ■ 

lito    n 
•It*    1 

Wto     Tl 
HM       • 

cite      ■ 

(ito         8 
t   M       lUt 

35  Id      iiS 

*'A   to    £iU) 

3   to        S| 

fi  to     a 

1   to       lOi 
loi  to      lii 

33   to       3S 

22i   to    3M 

1  to       I 

S  to       I 

tl  to   111 
111  to   m 

51  to      !S 
=  40  to  3!.', 

97  to      OS 

OS  to  110 

30  to      S!7 

Bf-O  (olow 

12  to      17 
Tito       V 

S'm      I 

4iW       • 

U  to      101 
Uito      13 

3  to      t 
S  M       I 

>  to      t 

Mto      1 

«  to      ■ 
S|to     101 
31   to     54 
K)  to     33 

350   to  3  75 

M  lo      BO 
ttB   Id      00 

SS  s 

30  to      34 
30  to      26 

;:: 

7  to       Tl 

101  to     101 

!1  to      35 

311  to  310 

«R  to      01 
88  10      01 

til.   t 

U  ta     » 
SO  lo     81 

333  to  aoe 

3  40  to  IS5 
375  to  410 

Ii?   1"       M 

S3S     ^ 

ono 
w 

Ill 

«     10         « 

DUO  loinoo 

7   to        71 

7   to        Tl 

as  to  luo 

2a  to       31 

20  to      12 
7   to        Ti 

T   to         71 

30  to     43 
3a  iS      30 
750  to  OSO 

eao  to  TM 

S3  to     JT 
H  to      Oi 

s'to       3 
«ito       ^ 

9  to      H 
10  to     U 

33   to      33 

Ii  sis 

£33  to  5371 

30  to      Z7 
13  to      18 

»lto       » 

?£  t1 

Elto     a* 

Tito       I 

*Jto        ti 

Bito       M 
101  to       111 

41 W         ti 

10  to    m 

111  to       12 

»  to       SI 

Tito       Bi 
Bito       01 

304 
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Prodncte. 


January. 


Febmaxy. 


CnscDfHATi— Contmned. 

"Wool: 

Pleece-washed lb. 

Tnb-waahed do. 

UnwaahediClothing.  .do. 
Uxiwa«hedf  combing  .do. 
!Pnlled do. 

CHICAGO. 

Flour: 

Choice  -winter  eztra«.bbL 

Common    to   good    ex- 
tras ... — ........ bbl. 

Choice  spring  extras. do. 

Common   to    good   ex- 
tras   bbl. 

Patent  spiinff ..do. 

Spring  snperones do. 

Wliest: 

IfObl  spring bnsh. 

3ro.2  spring do.. 

Na8  spring do.. 

SyeXo.  2 do.. 

Barley  Xo.  2 do.. 

ComlMo.  2 do.. 

Oats  No.  2 do.. 

Hay: 

Timothy ton. 

Prairie do. 

Beef: 

Mess bbl. 

Extra  mess do. 

Hams do. 

Pork: 

Mess bbl. 

Prime  mesB do. 

£xtra  prime do. 

Laxd cental. 

Bntter: 

Choice  to  fancy lb. 

Mcdimnto  good do. 

Cheese: 

Crood  to  choicefkctory.lb . 

Poor  to  fair  £Actory.  .do. 
Sugar,  New  Orleans,  com- 
mon to  choice lb. 

Wool: 

Unwashed lb. 

Fleece-washed do. 

Tub- washed do. 

Colorado do. 

SAIXTLOUIB. 

Flour: 

Superfine bbl. 

Extra do. 

Family  and  choice.  ..do. 
Wheat: 

White  winter bnsh . 

Red  winter do.. 

Spring do.. 

Com do.. 

Kye bush. 

Barley do.. 

Oats...' do.. 

Ilav': 

Timothy ton. 

Prairie do. 

Beef: 

Mc88 bbl. 

Extra  family,  mess  .  .do. 

Pork,  mess do. 

!Lard cental. 

Butter: 

Extra  choice  creamery, 
X>ound 

Fair  to  choice  dairj'-tubs, 

I)Ound 

Cheese: 

Xew  York  and  Ohio  fkc- 
toiy lb. 


10  35 
33 

22 
28 
27 


to  10  38 
to  39 
to  26 
to  32 
to   30 


$0  35  to  10  38 


6  75  to  7  25 


5  00  to 
550  to 


625 
600 


4  75  to  5  75 
7  00  to  9  00 
300  to  400 

110  to  llt)i 
1081  to  109i 
101   to    102 

66 

67i 

424  to   43 

24| 


8  50  to  10  00 
700  to  900 

9  50  to  10  00 
10  50  to  11  00 
15  50  to  16  00 


March. 


33  to 

22  to 

28  to 

27  to 


39 
26 
32 
30 


650  to  700 


$035  to  $038 

83  to   89 

22  to   26 

28  to   32 

27  to   30 


•  50  to  700 


500  to 
450  to 


650 
000 


4  25  to  5  50 
6  00  to  8  50 
250  to  325 


105|to 
1031  to 
971  to 
491  to 
49  to 
894  to 


110 
104| 
98 
50 
50 
30i 


800  to 
700  to 


950 
850 


1130 

10  50  to  11  00 
9  50  to  10  00 
750 


9  00  to  10  00 

10  00  to  11  00 

15  00  to  16  00 

10  50  to  10  75 
9  00  to  10  00 
8  25  to  8  50 
730 


25  to   31 
14  to   20 


lUto 

6  to 

6  to 

22  to 

35  to 

36  to 
18  to 


12J 
104 

8 

28 
40 
44 

30 


3  50  to  4  50 

4  75  to  5  60 

5  80  to  6  20 


550  to 
550  to 


600 
600 


ApiiL 


Maj. 


$0  35 
33 
22 
28 
27 


to  $0  38 
to  89 
to  26 
to  32 
to   30 


6  50  to  675 


450  to  550 
6  50  to  8  00 
800  to    850 


111  to 
110  to 
103  to 
55  to 
45|to 
43ito 
24|to 


1121 
111| 
105 
67i 
47 

26l 


8  00  to  10  00 
700  to    800 

9  00  to  10  00 
10  00  to  11  00 
15  00  to  16  00 

10 174  to  10  30 

9  00  to  10  00 

7  75  to    8  00 

7  20  to    7  221 


30   to       36 
14   to       26 


104  to 

4   to 


64  to         7} 


20  to 
38  to 
36   to 


27 
40 
42 


325   to    400 

4  50   to    5  25 

5  55   to    5  90 


18  to 
11  to 
08  to 
32Jto 
524  to 
42  to 
26410 


24 

18 

10 

49 

504 

CO 

28 


9  25   to  11  00 


05 
01 
33 
49 

:jo 

23 


to 
to 
to 
to 
to 
to 


30 

to 

37 

15 

to 

24 

13 

to 

13] 

5 

to 

12i 

64  to 

71 

20 

to 

27 

37 

to 

40 

38 

to 

43 

18 

to 

29 

5  50  to 
550   to 


600 
625 


450  to  500 
650  to  850 
275   to    400 


110   to 
1034  to 


454  to 
42  to 
234... 


$030  to$08l 
28  to  88 
17  to     22 

22  to     26 

23  to     27 


600  to  650 

500  to  575 
525  to  625 

475  to  525 
650  to  850 
275  to  410 

113  to  118| 
112|to  118 
105it»  107 

60 

-47 

4&ktm     401 
26lt»  261 


9  00  to  10  00 

600  to  800 

9  00  to  10  00 

10  00  to  11  00 

15  00  to  16  00 

9  35  to  9  40 

9  00  to  9  50 

7  75  to  8  00 

720  to  725 

28  to   33 

15  to   22 


I 


4  00  to  4  05 
4  50  to  5  35 
550  to  640 


1134 
104 

4U 
50 
724 
35 


9  50  to  11  50 


13  00  to  13  25  13  00  to  13  25  13  00  to  13  25 
11  374  to  11  40  11  00  to  11  624  10  60  to  10  75 


10 
06 
01 
32 
51 
38 


to 
to 
to 
to 
to 
to 


254  to 


121 
115 
1074 
43 
54 
GO 
264 


124  to 
5  to 

(^to 

18  to 

33  to 

34  to 
17  to 


104 

8 

25 
38 
41 
26 


850 
725 


to  10  06 
to  900 


900  to  950 
1000  tol050 
1500  to  15 50 

840  to  845 
800  to  825 
725  to  750 
6774to  680 

18  to   23 
15  to   20 


9|to 
3  to 


12 

9 


410  to  4  25 
430  to  500 
5  40  to  6  00 


10  00  to  12  50 


7  00  to  8  00 

35  to  38 

15  to  23 

114  to  124 


6  75  to  8  00 

35  to  40 

18  to  28 

114  to  124 


700  to  950 

38  to   40 
20  to   80 


110  to 
106  to 
102  to 

324  to 

52  to 

45 

25 


to 
to 


115 
1134 
107 
384 
67 
67 
38 


10  00  to  12  00 


18  to  25 

33  to  88 

34  to  88 
17  to  25 


355  to  400 
420  to  500 
520  to  650 


110  to 
106  to 
100  to 
854  to 
55  to 
804to 
24  to 


120 
117 
111 


55 
854 


975  tolOSO 


13  00  to  13  25 
0  70  to  10  25 
6  924  to  7  50 

35  to   88 
22  to   28 


114  to   14  I  114  to   14 


1250 

875  to  900 
7374to  925 

28  to  SO 
18  to  98 

ll|to  18 
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Juao. 

July. 

August. 

Septomber. 

October. 

Korember. 

Deoonibar. 

9027   to^ 
24   to 
17   to 

22  to 

23  to 

•  00  to 
4  75  to 

M)29  S 
30 

22 
25 
27 

6  25 

500 
550 

4  75 

8  25 
3  75 

97i 
105 
52 

84 
23 

950 
800 

950 
10  50 
16  00 

890 

9  00 
800 
6  72i 

17* 

18 

1027   to|029 
24   to       30 
17   to       22 

22  to       25 

23  to       27 

575  to    625 

4  00  to    5  25 
4  50   to    5  75 

3  75   to    4  25 
6  00   to    8  00 
2  25   to    3  75 

891 

1030  to|032 
26  to       33 
18  to      24 
23  to      25 
25  to      28 

550  to    600 

425  to    550 
5  00   to    5  75 

4  25  to    5  00 
600   to    825 
325   to    400 

97|to       98 
96|to       97 
87 

9028  to|032 
26  to     83 
16  to     23 
23  to     26 
25  to     28 

450  to  650 

1028  to9032 
26  to     33 
16  to     23 
23  to     26 
25  to     28 

625  to  650 

425  to  500 
500  to  550 

400  to  450 
700  tolOOO 
250  to  300 

87|to     89* 
87  to     87| 
73  to     75* 
41  to      45 
109|to  111 
84ito      85* 
19*to      24* 

650  to  850 
500  to  700 

800  to  850 

850  to  900 

1700  tol750 

785  to  802* 
825  to  850 

1028  to|032 
26  to     83 
16  to     23 
23  to     26 
25  to     28 

450  to  600 

875  to  4t5 
425  to  475 

850  to  400 
600  to  750 
250  to  800 

81 

1028  to9033 
25  to     83 
16  to     21 
23  to     25 
25  to     28 

450  to  600 

400  to  476 

600   to 
4  00   to 

475  to 

560 

425  to  450 
350  to  400 

625  to 
2  75  to 

600  to 

800 

600  to  750 
250  to  800 

97   to 

88|to     89| 

88  to     88l 
70|to     80 
44  to     48 
109  to  114 
33ito     83| 
18  to     22| 

800  to  850 
650  to  700 

850  to  900 

950  tolOOO 

1800  tol8S0 

850  to  905 

1000  to  1025 

900  to  925 

660  to  690 

20  to     24 
10  to      18 

7  to      n 

3  to       6} 

97   to 

^ .. 

80|to     8S) 
69  to     83 
40  to     45* 
87  to     92 
82*to     84 
19*to     20i 

610  to  850 
600  to  700 

750  to  800 

850  to  875 

1400  tol425 

690  to  695 
775  to  800 

83*to     83| 

69  to    as* 

100  to 

81*.:::;-::: 

50  to 
48  to 
36  to 
23ito 

800  to 

47   to 
4Sito 
3Hto 
24   to 

800 

49 
49 

45   to       50 
89   to       904 
39ito       891 
24   to       24* 

900   to    950 
700   to    800 

9  00   to    9  50 
10  00   to  10  50 
21  00   to  21  50 

9  92|  to  10  32* 
10  00    to  11  00 
9  50    to  10  50 
7  50   to    7  67i 

11   to       20 
9   to       16 

6}  to        7| 
8   to         6| 

41  to     461 
96  to     97 
28  to     81| 
20  to     2^ 

750  to  800 

600  to 

650  to  700 

9  00  to 
10  00   to 
15  00   to 

860  to 
8  75  to 
750   to 

9  00   to    9  50 

10  00   to  10  50 
21  00   to  21  60 

9  30   to    9  35 
9  00   to    9  25 
8  50   to    8  75 
682   to    685 

16   to       19 
9  to       14 

7   to         71 
3   to         5| 

7?6  to  800 

860  to  876 

1860  tol400 

677  to  800 
700  to  726 

6  52|to 

17   to 
15   to 

7 

615  to  627* 

20  to     25 
12  to     20 

7*  to       8* 
8  to       7* 

592*to 

20  to 
12  to 

8  to 
2  to 

696 

24 
20 

667  to  670 

20  to     26 
12  to     20 

8  to       8| 
2  to       71 

~    6*to       71 

15  to     28 
28  to     81 
80  to     38 

16  to     26 

285  to  808 

4ito 

H 

17  to 
84  to 
34  to 
16  to 

3  75  to 

26 
37 
35 
25 

400 
5  00 
600 

110 
110 

19   to 
28   to 
30   to 
15  to 

3  70   to 

4  30   to 
4  35   to 

80   to 
90   to 

23 
31 
37 
26 

400 
4  95 
4  75 

85 
95 

19   to 
28   to 
30  to 
15   to 

350  to 
400  to 

23 
32 
38 
26 

3  00 

4  75 

10  to 

28  to 
80  to 
15  to 

23 

31 
38 
26 

19  to     23 
80  to     31 
80  to     38 
15  to     26 

810  to  830 
850  to  420 
425  to  540 

80  to     87 
82  to     87 

15  to     23 
28  to     81 
80  to     89 
15  to     26 

280  to  290 
820  to  885 
400  to  600 

80  to     88 
80*to      89 
78*  to     73| 
81}  to     82 
40|to     43 
40  to  100 
19  to     24 

809  tolOOO 

430  to 

816  to  886 

i05  to 

880  to  600 

95  to 

96  to 

82   to 
86|to 

89 
89 

82  to 
86  to 

89 

89 

80  to     89 
80*to     91 
73*to     74| 
28|to     291 
42*to     46 
42  to     90 

30|to 
50   to 

41 
52i 
...70 

31   to 
48   to 

43 
50 

35   to      43| 
48   to       50 
44   to       50 
231  to       83 

8  00   to  10  75 

32  to 
46  to 
50  to 
18  to 

850  to 

42 
50 
65 
26 

950 

83  to     39 
44  to      46 
40  to      98 
20*to     27 

800  to  925 

23  to       32 
750   to  1100 

22  to 
850  to 

241 
950 

19|to     24| 
775  to  926 

12  50 

i2  5d:::::::::: 

12  50 --- 

12  50.- 

0  37|to 
9  30   to 

960 
750 

1. ........ 

.960 

.725 

22 
15 

♦7 

0  75    to 
6  371  to 

22  to 
12  to 

7*io 

9  77i 
825 

24 
17 

8 

870  to  875 
775 

750  to 
600  to 

23  to 
14  to 

825 
675 

27 
20 

765  to  826 

|. ........ 

862*to 

23  to 
12  to 

7  to 

875 

27 
19 

81 

540  to  620 

15  to 
AO  io 

20 
15 

11 

18  to 
10  to 

24  to     27 
14  to     22 

0  i»      10 

25  to     28 
14  to     90 

7ito       P 

7^ 

"1       -  -w     — 

20  AGR 
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MAEKET  PBICE8  OP  FABH 


TmlMitM. 


8AntT  XouiB-C  oDUsocd. 

Chmee—C™  tinned; 
WtatCTn  fiKtwy lb. 

Ttfhutco; 

LnoB oeotal 

Comuirm  to  Dtadlum  L^Af, 
«nt»l 

Wool! 

Tulnrmhed ...lb. 

ITnwuhea  ooaibing .  ■  do. 
TdM  .-,•----.— -—du, 

gopetflsa bU. 

QboioB  t>  fimiiy do. 

So.  SidnlM btuk. 

BpitDg do.. 

ow -■"-"™V.v."-"'".-flS:: 

SMfl 

WMtaronew bH- 

TaiM  ...'.''.'.'''.'.".'.'bbi' 
rnlUn  Uariuit.. .  i  bbl 
Faifc,gw>H bbl. 

BotU-ii 

Mew  York  pidiBB  to 
oboloe..- lb. 

Vutfro  pi^me  to  oboliM, 

WesWrB  flwlorj lb. 

Ke«  York  ureMii . .  ..do. 

I^'lo  (oUy  &Ir lb. 

Prbni  to  Htoady  prime, 

C^^^dwhiU'l^Bd'^B^.' 

OrdMsty  to  good  ordl- 

Low  mEddling  to  gocA 
ndddUDg- tb. 

Mlddllnc  Mr  to  sood 
fcir lb, 

Oood  end  Bn* do. 

I-nRS lb. 

l#if>  towtoffledinoa.do. 
Wool! 

XoiuAlenji  v\nM£ .-do 

CteaiLoke do. 

Sopertlna bbl . 

Vamil;  and  toiicy . 'I  .do 

Cali-Ornla cfntol 

^"fBon do.. 

au-i<-y — -lo- 

Ous. do.. 

H."suU'.'.".:::ii:'.".fon' 

PoTfc;  ' 

M.;™.^^ bi.i 

Blief:  ''""l 

""" b>. 


Nu  it  wu 

ta    t» 

la    l» 


m   to    IDO 


HM  tolBU 
170  to  IW 
4  00  to  TOO 


15M  toUH 


)M   to    II7S     OIB 

]  00  to  11 7.-i  lio  eo  to  31  00 

[25  to    8U     7  00   to    HIS 


IDito 
J3   to 


M  to 
12  to 


;1B  DO   U  22  U  .U  DO   to  20  U 


1300  lu20«l 


(OQ  to  BH 

sso  to  aw 
SGO  u  «n 

!0a  to  3  IB 
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PEODUOTS  FOE  ISTft-Continued. 


June. 


$008  to  $0  09 

170  to    8  00 

3  25  to    7  00 

28  to       37 

IG  to       26 


4  00 

5  25 


to 
to 


5  25 
5  75 


July. 


|0  05ito|0  0« 

180  to    850 

325  to    700 

30   to       37 
17   to       24 


325 

a  50 

425 


to 
to 


450 
5  75 


1C5   to    115        85 
110 


August. 


ll0  06|to|0  07 

200  to    850 

350   to    700 

30   to       37 
18   to       28 


300.... 

3  25   to 

4  75   to 

90   to 


400 
550 


Sflptember. 


1007  to|008 

200  to  850 

425  to  775 

25  to 
16  to 
21  to     24 


300.... 
325  to 
475  to 


450 
600 


95  to  105 


OotolMir. 


10061  to  10  09 

200  to  350 

400  to  050 

25  to     34 
16  to     23 


300 

325  to  4  50 
450  to  550 


Noveinbtt* 


1175  to|800 

885  to  575 

25  to     34 
16  to     23 


300  to  825 
825*  to  450 
450  to  525 


Beoember. 


1007  iofDM 

176  to  sot 

885  to  571 

25  to     M 
16  to     21 


8SB 

375  to  466 
462  to  661 


101 


53   to 
84ito 


56 
35 


42*... 
83   to 


35 


44.... 

40   to 


42 


53.... 
30  to 


12  00   to  12  50   12  00 


13  00   to  14  00 


15  00 
1000. 
12  00. 


1350 [14  00   to  1500 


9  00  to  13  00 


900   to  13  00 


35 

1500 
1700  tolSOO 

950  tol350 


48  to     50 
38  to     86 


M  to     57 
34  to     85 


48  to 
30  to 


47 
88 


1350 
1600 


1690 

1600  tolSOO 


1400 

1600  tol6S0 


UOO  tol350 


1300 


950 


9  2.J... 
0  00   to 
6  75   to 


11  to 
U   to 

7   to 

13ito 

61  to 

8.... 

S^to 


050 
800 


25 
25 


10  50 

725 


1? 
7* 


9 


Hi  to       111 


to 
to 


10  75   10  M 
8  23     7  50 


23   to       25 
13  to      25 


11   to      12 
6|to        7i 

71 

8|to        9i 


9ito 
lOito 


101 
lU 


to  10  62 
to    8  87i 


22  to 

n  to 

8  to 
11  to 

7tto 

8i... 

9ito 

Oito 
lOf  to 
12ito 


24 

24 

12 


m 

12 
12^ 


825 

11 00  "toll  25 
850  to  975 


20  to  26 

13  to  26 

6|to  7 

11  to  12 


7|to 
8ito 

9|to 


H 

H 
H 


825 

975  to  1000 
825  to  925 


9i  to  27 

18  to  27 

7|to  0 

Uito  12 


9|to     lOi 
lOfto     11} 


8|to 

9  to 
9ito 


g25 

8371  to  "925 
625  to  850 


24  to  38 

18  to  27 

8  to  tM 

llito  12 


'800'to'8l6" 
600  to  700 


98  to 

12  to 


H 

.101 


0|to 
Ofto 

7|to       811 


71 


8|to 

9ito 

lOfto 


81 

10* 
lOf 


9  to 

10|to 

Bite 

6|to 

7|to 

«|to 
10  to 


10 

u 

•I 

H 

H 

8 

21 

IQi 


3 
5 


to 
to 


19  to 

20  to 


4 
8 

20 
22 


3   to 

20   to 
23   to 


3i 
8 

22| 
24 


4  75   to    5  00 
6  00    to    5  50 

5  75    to    6  25 


4  25   to    4  50 

475 

500   to 


175    to 

107  Ho 
1 15  to 
135  to 
2  05    to 


185 
180 
1  2.'J 

1  55 

2  25 


6  50    to  15  50 


105 
ICO 
105 
130 
195 
750 


525 

180 
165 
115 

1  50 

2  25 


to 
to 
to 
to 
to 
to  13  50  i 


3    to 
4ito 


f 


4to 


? 


22i 
23^ 


22  to     22| 
23 


4  25  to  4  35 
4  50  to  4  75 
500   to    550 


440  to  450 
460  to  475 
500  to  600 


2|to     Hi 

81  to     28 
22  to     22| 


425  to  450 

460  to  475 
500  to  576 


!^to 
4  to 

r) 
(*) 


8 

4 


2  to 

4  to 


3 


400  to  425 
480  to  450 

500  to  560 


165 
160 
135 
130 
1  80 
700 


to 
to 
to 
to 
to 


175 
165 
140 
155 
250 


to  14  00 


18  75   to  19  00   18  00   to  18  50 
16  00   to  17  00  |16  00    to  17  00 


1000  to  11 00 
iHrlbtyvK; 


IllOO  tol2 


18  00  to  18  50 


187ito 
160  to 

90 
135 

175 

70U  tol400 

1800  tol850 


180 
175 
to  130 
to  165 


128 
160 
90 
185 
110 
700 


to 
to 
to 
to 
to 


170 
165 
125 
165 
115 


tol400 


125 

ISO 

85 

185 
110 
750 


to 
to 
to 
to 
to 


180 
175 
125 
145 
115 


toUSO 


1600  to  17  00  1600  tol750 
to  1150  11000 


1800  tol850  1800  tol860 
1600'tol650 


00  10  00 


tolOSO 


1000  tOlOSO 


1500  tolOOO 
1000  tolOSO 


400  to  425 
480  to  450 
500  to  560 

125  to  189 
100  to  175 
85  to  180 
125  to  166 
100  to  106 
750  tol850 

1800  tolSOO 
1500  tol550 

1069  901909 
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Prodnots. 


Sax  Fsakcibod— Cont'd. 

Beef  — CoDtibDned : 

Family  mees |  bl. 

Lard lb. 

Butter: 

OverlBud do. 

CkdiforDia do. 

Orogon do. 

Cheoae do. 

Wool: 

Kative do. 

Galifomi* do. 

Oregon do. 


Janniiiy. 


$800  to  $850 
10|to      13 


18  to 

25  to 

18  to 

19  to 


25 
35 
20 
25 


10  to  15 
15  to  20 
18  to       20 


FebiTUoy. 


$8  00  to  $8  50 
lOito   13 


18  to 

25  to 

18  to 

19  to 


25 
32i 
20 
25 


10  to  15 
15  to  20 
18  to   20 


March. 


$8-00  to  $8 

10  to 

15  to 

25  to 

15  to 

18  to 

10  to 

15  to 

20  to 


50 
12 

18 
80 
18 
20 

15 
20 
25 


ApriL- 


$8  00 
10 

15 
20 
15 
16 

10 
15 
20 


to  $8  50 
to   12 


to 
to 
to 
to 

to 
to 
to 


16 
221 
18 
18 

15 
20 
25 


Hay. 


$800  to$825 

10  to  12 

15  to  16 

20  to  25 

15  to  18 

14  to  IS 

12  to  16 

18  to  25 

20  to  26 


LIVE-STOOK 


BBW  YORK. 

Cattle: 

.  £xtra  beeves cental. 

Gtood  to  prime do.. 

Common  to  fair do.. 

Poor  to  common do.. 

Texas  and  Cberokee.do . . 

i&filclicowB head. 

Yeal  calves...... cental. 

fiheep do.. 

Swine  ................do.. 

PHIULDJCLFHIA. 

Cattle: 

Choice  beeves  ...cental. 

Fair  to  good do.. 

Common do.. 

Sheep do.. 

Swine,  best  corn-fed . .  do . . 

Common  ...........do.. 

BALTIMOBB. 

Cattle: 

Best  beeves cental. 

First  qnality do. . 

liedinm   or   good    fair 
qnality cental. 

Ordinary do.. 

Most  oi  the  sales.,  .do.. 

Milch  cows head. 

Sheep cental. 

Swine do.. 

CDfCIHXATL 

Cattle: 
Fair  to  good 

steers con 

Common  to  choice  butch- 
ers' grades cental. 

Co wa,  heifers,  &o ...  do . . 

Sheep do.. 

Swine do.. 


CHICAQO. 

Cattle: 

Extra  beeves  — cental. 

Choice  beeves do. . 

Good  beeves do.. 

Medium  grades do. . 

Inferior  natives  — do.. 

Texas do.. 

Yealoalves do.. 

Sheep do.. 

Swine do.. 


SAIKT  LOUIB. 

Cattle: 
Good  to  choice  natives, 

cental 

Fair  to  good  natives, 
oemtal 


1150 

1050 

000 

725 


40  00 
8  00 
450 
450 


to  12  00 
toU25 
to  10  00 
to  875 
....925 
to  65  00 
to  850 
to  650 
to  480 


625  to  662| 
5G2ito  612| 
800  to  500 
850  to  600 
600  to  625 
500  to  550 


525  to  625 
450  to  525 


350 
800 
425 
3000 
400 
575 


to  450 
to  350 
to  500 
to  55  00 
to  600 
to  625 


425  to  475 


200 
300 
2  50 
350 


515 
450 
400 
350 
175 


to 
to 
to 
to 


to 
to 
to 
to 
to 


4  25 
4  25 
4  50 
410 


540 
490 
4  40 
385 
825 


300  to  575 
800  to  500 
325  to  430 


490  to  512 
890  to  425 


1150  to  1200 

10  50  to  10  75 

900  to  9  50 

800  to  850 


40  00  to  70  00 

6  50  to  850 

4  25  to  625 

4  40  to  4  50 


600 
525 
375 
3  75 
575 


to 
to 
to 
to 
to 


650 

5874 

425 

625 

625 


4  87 
400 

300 

2  50 

3  75 
2500 

4  00 
525 


to  575 
to  475 

to  4  00 
to  3  00 
to  462 
to  60  00 
to  675 
to  625 


450  to  500 


2  25 
275 
250 
340 


to 
to 
to 
to 


500  to 
4  62ito 
425  to 
3  75  to 
150  to 


4  75 

4  50 
4  75 
410 


525 
4  75 

4  50 
4  00 
850 


400  to  500 
225  to  475 
8  00  to  410 


450  to  5121 
875  to  406 


1050  tol075 
900  tol025 
800  to  875 


40  00  io70  00 
800  to  8  50 
525  to  675 
4  20  to  4  40 


600  to 
4  871  to 
3C2ito 
4  00  to 
625  to 
550  to 


625 

587| 

4  75 

625 

650 

600 


4  75  to  600 
3  75  to  475 


325 
300 
3  75 
25  00 
3  50 
525 


to  375 
to  325 
to  500 
to  55  00 
to  6  25 
to   625 


425  to  475 


850 
350 
300 
800 


475 
4  25 
865 
340 
175 


to 
to 
to 
to 


to 
to 
to 
to 
to 


4  35 
4  00 
500 
885 


515 
450 
4  00 
865 
800 


300  to  500 
825  to  525 
250  to  4071 


465  to  500 
870  to  485 


1025 
925 
825 
7«) 
800 

35  00 
525 
475 
450 


625 
525 
400 
500 
600 
500 


500 
400 

837 
800 
425 
20  00 
4  00 
525 


to  10  75 
to  10  00 
to  900 
to  825 
to  900 
to  7500 
to  675 
to  675 
to  550 


to 
to 
to 
to 
to 
to 


650 

6121 

500 

675 

625 

550 


to  550 
to  500 

to  400 
to  825 
to  500 
to  50  00 
to  625 
to  600 


425  to  475 


200 
8  00 
800 
815 


500 
450 
400 
860 
200 


to 
to 
to 
to 


to 
to 
to 
to 
to 


465 
440 
550 
390 


530 
475 
440 
890 
800 


800  to  500 
825  to  475 
850  to  410 


425  to  500 
400  to.4» 


1025  tolOSO 
975  tolOOO 
800  to  875 


600  to  825 

3500  to6000 

400  to  600 

425  to  675 

STominaL 


687|to  €121 
487lto  576 
250  to  476 
800  to  626 
562|to  ei2| 
500  to  616 


525  to  60 
450  to  626 


875 
800 
425 
2500 
400 
475 


to  426 

to  862 
to  637 
to  60  00 
to  600 
to  650 


425  to  476 

276  to  460 
800  to  440 
850  to  650 
260  to  886 


500  to  680 
450  to  475 
410  to  440 
885  to  400 
200  to  826 


275  to  600 
800  to  460 
800  to  400 


416  to  6t» 
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PEODUCTS  FOE  1878— Oontmued. 


June. 

'  July. 

Avgoflt 

Septemiber. 

October. 

KoTcmber. 

December. 

1800  to  $1 

5  25 
12 

$800  to$825 
10  to      12i 

$6  50 

$800  to|850 
10  to     121 

$800  to$850 
10  to     12 

$800  to$860 
10|to     lli 

1800  to$880 

10  to 

10  to  fO  12^ 

9kio     11 

15  to 
20   to 
15  to 
10  to 

16 
23 
18 
16 

15  to 
20  to 
15  to 
10  to 

16 
23 
18 
16 

15  to      16 
20  to      24 
15   to       16 
10   to       16 

15  to     16 
20  to     821 
15  to     16 
10  to     16 

15  to 
20  to 
15  to 
10  to 

16 
85 
16 
16 

15  to  16 
20  to  40 
15  to  16 
10  to     16 

15  to  36 
20  to  85 
15  .to  16 
10  to     16 

30  to 
18  to 
20  to 

15 
25 
25 

10  to 
18  to 
20  to 

15 
24 
24 

10  to       15 
18  to       25 
20  to       25 

10  to      15 
18  to     25 
20  to     25 

8  to 
18  to 
20  to 

15 
22 
22 

8  to  15 
18  to  20 
20  to     20 

8  to  15 
16  to  18 
15  to     18 

UABEETS. 


1025  toU25 

1000  tol050 

800  to  850 


750 

to 

»  «  •  *  • 

825 

4000 

to6000 

800 

to 

625 

875 

to 

575 

575  to  600 

525  to  550 

4.00  to  500 

825  to  500 

625  to  550 

450  to  475 


512  to 
462  to 


575 
512 


400 
275 
500 
t500 
350 
150 


to  462 
to  375 
to  537 
to  50  00 
to  512i 
to  4  75 


425  to  4  75 


175 
325 

2r>o 

280 


500 
450 
410 
885 
200 


to 
to 
to 
to 


to 
to 
to 
to 
to 


4  25 
400 
4  25 
350 


530 

4  75 
4  40 
4  00 
340 


275  to  500 

2  75   to  4  25 

3  50  to  410 


460  to5  25 
A6S  to  480 


975 
875 
800 
650 
650 
8500 
450 
8  75 
550 


tolOOO 
to  050 
to  850 
to  800 
to  850 
to6500 
to  650 
to  475 
to  587 


525  to 
4121  to 
850  to 
250  to 
600  to 
600.... 


5 

5 

400 

450 

700 


487 
462 

363 
300 

4  37 
25  00 

300 

5  50 


250 
3  25 


600 
450 
400 
3  75 
200 
200 

2  75 
250 

3  95 


to  560 
to  487 

to  462 
to  3  62 
to  525 
to  45  00 
to  4  50 
to  C50 


4C0  to  465 


to 
to 


2  25  to 
315 


4  35 

425 

375 

to  445 


to 
to 
to 
to 
to 
to 
to 
to 
to 


525 
4&5 
440 
400 
850 
335 
450 
4  00 
415 


475  to  500 
450  to  460 


075 
875 
825 
725 
700 
3000 
550 
875 
470 


550 
500 
400 
250 
600 
600 


tolOOO 
to  050 
to  850 
to  825 
to  850 
toOOOO 
to  700 
to  480 


to 
to 
to 
to 
to 


600 
626 
460 
475 
675 


600  to  660 
462  to  487 


337 
800 
400 
2000 
350 
600 


to  437 
to  325 
to  475 
to  45  00 
to  437 
to  675 


400  to  475 


150 
250 
225 
300 


490 
425 
3  50 
325 
190 
225 
275 
250 
325 


to 
to 
to 
to 


400 
850 
450 
485 


to 
to 


625 
465 
to-  4 10 
to  840 
200 
300 
445 
500 
450 


to 
to 
to 
to 
to 


476  to  500 
450  to  460 


1050 

725  tol025 
800  to  875 


760  to  800 
4000  to6000 
800  to  700 
850  to  660 
437|to  460 


662|to  687| 
600  to  660 
850  to  4871 
800  to  475 
676  to  750 
600  to  660 


476  to  612 
425  to  450 


337 
225 
862 
2500 
825 
526 


to  425 
to  825 
to  425 
to4500 
to  450 
to  6371 


425  to  485 

150  to  425 
825  to  400 
225  to  450 
260  to  415 


500 
440 
400 
350 
300 
270 
300 
300 
890 


to 

to 

to 
to 
to 
to 
to 
to 
to 


640 
465 
430 
885 
826 
315 
475 
600 
460 


480  to  510 
460  to  475 


775  tol025 


550  to  776 
^00  to6600 
260  to  700 
400  to  650 
875  to  485 


650 
600 
850 
860 
660 
650 


to 
to 
to 
to 
to 
to 


675 

560 

487i 

600 

675 

625 


487 
437 

850 
300 
387 
2500 
850 
650 


to  520 
to  462 

to  437 
to  850 
to  450 
to5000 
to  475 
to  6371 


400  to  475 

160  to  876 
800  to  860 
225  to  425 
250  to  875 


485 

426 
850 
825 
175 
226 
800 
800 
315 


to 
to 
to 
to 
to 
to 
to 
to 
to 


525 
460 
400 
840 
200 
280 
475 
450 
875 


475  to  600 
450  to  466 


960  to  976 
700  to  925 


700  to  726 


225  to  660 
825  to  476 
820  to  880 


600 
400 
300 
300 
550 
425 


to 
to 
to 
to 


626 

487 
887 
475 


to  526 


460  to  475 
800  to  400 


275 
212 
275 
2000 
300 
400 


to  825 
to  287 
to  863 
to5000 
to  850 
to  460 


325  to  425 


150 
275 
225 
225 


460 
400 
826 
800 
100 
200 
275 
225 
225 


to 
to 
to 
to 


to 
to 
to 
to 
to 
to 
to 
to 
to 


865 
860 
425 
285 


475 
425 
880 
826 
200 
400 
450 
825 
330 


450  to  466 
420  to  440 


14000  toOOOO 
276  to  700 
400  to  550 
290  to  816 


975  tol076 
800  to  950 


687 
425 
800 
850 
425 
850 


to 
to 
to 
to 
to 
to 


550 
526 
412 
475 
450 
412 


463  to  600 


887 

«o 
to 

4tB 

887 

260 

to 

825 

850 

to 

425 

2000  to6000 

850 

to 

460 

876  to 

460 

876  to 

426 

160  to 

400 

800 

to 

875 

225 

to 

425 

215 

to 

280 

450 

to 

480 

400 

to 

426 

850 

to 

890 

810 

to 

840 

175 

to 

200 

275 

to 

450 

250 

to 

875 

265  to  295 

420 

to 

466 

886  to  400 
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*  Prodacts. 


Baott  Louib— Continned. 

Cattle— Continued : 
Good  to  choice  butchers* 

steers cental. 

Inferior  natiye  grades, 

cental 

Texas    and    Cherokee, 

cental 

Sheep cental. 

Bwine do.. 

Horses: 

Plugs head. 

Southern  horses do.. 

Streeters do.. 

Heavy  draft do.. 

..do.. 
..do.. 
..do.. 


Saddle  horses. . 
Extra  drivers  . 
Good  matches . 
Hules: 

14  to  15  hands  high 

15  to  16  hands  high 


do. 
do. 


16  to  16|  hands  high. do.. 

mw  OBUUJfB. 

Cattle: 

Corn-fed  beeves . .  cental . 

Choiov)  Texas   beeves, 
head 

Texas,  1st  quality. head- 

Texas,  2d  quality. .  .do. . 

Milch  cows do. . 

Calves do.. 

Sheep do.. 

Swine do.. 

Horses: 

Common  ...........do.. 

Plugs do.. 

Good  combined do . . 

Hules: 

First  class do . . 

For  sugar   plantation, 
head 

For  city  use head . 

For  rice  culture,  small, 
kead 


January. 


$385to  $415 

200to     875 

225to  360 
1 25  to  4  35 
3  25  to     4 15 


15  00  to 
35  00  to 
70  00  to 
80  00  to 
50  00  to 
150  00  to 
250  00  to 


35  00 

70  00 
8500 
IGOOO 
100  00 
160  00 
300  00 


5000to  7500 

750atol30  00 

125  00  to  140  00 


250to  500 

SOOOto  8500 

20  00  to  3000 

10  00  to  1500 

50  00  to  160  00 

6  00  to  10  00 

2  00  to  4  00 

8  50  to  5  00 

2500to  6600 

85  OOto  13500 

135  00  to  185  00 


February. 


$375to  $400 

170to  350 

275to  425 

2  50  to  4  50 

340to  400 


2000 
3000 
75  00 
80  00 
5000 
15000 
250  00 


to  3500 
to  75  00 
to  85  00 
to  100  00 
to  100  00 
to  160  00 
to  300  00 


5000to  7500 

80  00  to  130  00 

125  00  to  140  00 


250to  500 


80  00  to 
20  00  to 
10  00  to 
40  00  to 
6  00  to 

2  00  to 

3  00  to 


85  00 

80  00 

15  00 

90  00 

8  00 

5  00 

450 


March. 


^50  to  $3  75 

275to  360 

3  25' to  385 
3  00  to  5  00 
343to  400 

2000 to  3500 
40  00  to  65  00 
70  00  to  85  00 
80  00  to  100  00 
CO  00  to  90  00 
1150  00  to  ICO  00 
250  00  to  300  00 

4500to   7500 

75  00tol0000 

125  00  to  140  00 


250to     500 


2500to  6500 

85  00  to  185  00 

135  00  to  185  00 


3000... 

2500... 

15  00  to 

40  00  to 
COO  to 
2  00  to 
300  to 


2000 

90  00 

8  00 

500 

4  50 


2500to  6500 

8500t4»iar>oo 

185  00  to  185  00 


April. 


$350to  $375 
SOOto  345 

830to  400 

2  00  to  5  00 

3  20  to  3  CO 


20  00  to 
35  00  to 
70  00  to 
80  00  to 
60  00  to 
150  00  to 
250  00  to 


3500 

6500 

8500 

1(50  00 

85  00 

160  00 

30000 


4000to  7500 

7500  to  10000 

125  00  to  140  00 


250to  500 


3000... 

2500.., 

15  00  to 

40  00  to 

7  00t^ 

200  to 

300  to 


2000 

9000 

9  00 

600 

400 


2500to  6500 

85  00  to  135  00 

135  00  to  185  00 


175  00  to  210  00  175  00  to  210  00  jl75  00  to  210  00  175  00  to  210  00 

'160 00 to  185 00  Il60  00tol85  00  !l60  00tol85  00  160 00 to  18500 
ICO  00  to  210  00  160  00  to  210  00  160  00  to  210  00  160  00  to  210  00 


satiUM 


8500to  9000     8500to   9000 


6500to  9000 


eSOOto  9000 


May. 


^80to  $425 

275to    370 

337|to  425 
200to  625 
290to     310 

2000to  8500 
3500to  6500 
70  00 to  0000 
80  00  to  160  00 
6000to  9000 
120  00  to  160  60 
240  00  to  275  00 

4000to  7000 

75  00  to  UO  00 

135  00  to  150  00 


250to    450 


I. «.»•• 


9000; 
000^ 


8000 

2500 

1500to  20001 
40  00  to 

700  to 

200  to 

350  to 


400 


50(K 

2500to  66( 

86  00  to  1354 

13500tol86( 

175  00  to  2101 

160  00  to  18500 
16000(021000 

8500to  9000 


EEPOST  OF  THE  STATISTICIAN. 


KETa— Continued. 


J^ 

July. 

AngMt 

Octebo. 

WiOto  »4K 

tSMio  sioa 

KHto  f]2S 

t3  00to 

tin 

BOOto  »3M 

tt»ito  KU 

acom    355 

STSto    SW 

27Sto    3  40 

31Sb>    SU 

3UIO 

.„ 

23SU,    335 

!Z5t«  sn 

lw{t    11%    Im^    tH 

4U71IO     *« 

BMW     8» 
aUDtO     441 

ItOM 

aoota 

■1 

aooto   til 

SVQIO     33] 

200K.    340 

30M«  MI19 
4DMto   MOU 

TDOOto  saui 

ioooto  eooc 

MOOto  3500 

TUOOto  BiM 
SUOOIolOTOU 

4D0otD  n<H 
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POEK  PACKraa 

The  following  statistics  have  been  compiled  from  the  annual  reports 
of  the  Cincinnati  Price  Current.  The  "  packing  year"  consists  of  a  **  sum- 
mer season''  from  March  1  to  November  1,  and  of  a  winter  season  from 
November  1  to  March  1.  Bummer  packing  has  risen  to  importance  dur- 
ing the  last  few  years,  and  presents  some  points  of  advantage  over  winter 
packing.  In  warm  weather  feed  can  be  utilized  to  greater  advantage 
in  fattening  hogs.  The  scarcity  of  ice  during  the  l^t  summer  season 
somewhat  restricted  operations^ut  every  year  better  provision  is  being 
made  to  meet  this  difficulty.    The  great  pork  region  of  our  country  is 

IN  THE  WEST. 

Summer  packing. — The  summer-packing  season  of  1878  opened  with 
an  increased  supply  of  hogs  at  depressed  prices,  the  general  average 
cost  being  at  least  50  cents  per  cental  below  the  average  of  the  previous 
winter  seadon.  The  numbers  packed,  weight  per  head,  and  the  yield  of 
lard  during  the  last  three  summer  seasons,  were  as  follows : 


1876. 
1877. 
1878. 


Numbers. 


2, 357, 806 
2,543,120 
8. 378, 044 


Aggregate 
net  weight. 


Poundt. 
424, 879, 300 
484, 553, 471 
631, 807, 730 


ATerage 

net  weight 

per  head. 


Pounds. 
184.10 
190.57 
187.03 


yielcrof 


Atoti^s 

yield  offitfi 

pwhead. 


Poundt. 
70,040,980 
85, 864, 176 
113,949,506 


Fnmdt. 
90.85 
13.56 

88.73 


The  numbers  packed  at  the  six  leading  cities,  Chicago,  Cincinnati^ 
Saint  Louis,  Milwaukee,  Louisville,  and  Indianapohs,  together  with 
other  prominent  points,  during  the  last  three  years,  were  as  followa : 


Packing  points. 


1878L 


Chicago , 

Cinoimiati 

Saint  Louis.; 

Milwaukee 

liOniBYille 

lndianai>olifl , 

Total  for  the  aix  cities 

Cleveland,  Ohio , 

Cedar  Bapids.  Iowa , 

Kansas  City,  Mo 

Des  Moines,  Iowa 

Detroit,  Mich 

other  points 

Grand  total 


1, 815, 402 

121, 173 

131, 158 

60,827 

9,500 

283,621 


1, 921, 681 
187, 392 
105,  580 
66,754 
2^609 
24,000 
23,850 


2, 357, 866 


1877. 


1,608,026 

134,416 

148,277 

54,785 

19,800 

204,264 


2,069,568 
146,048 
110, 130 
77,821 
34,508 
84,028 
71, 022 


UflL 


S^  017.841 
154,517 

i4S,oeo 

107,068 
25,000 

812,294 


2,768^635 
220^385 
195,200 
90,517 
12,027 
80,30f 
52,978 


2,543,120 


8,878,044 


These  six  cities  are  the  great  centers  of  winter  operations,  packing 
over  70  per  cent,  of  the  winter  hogs  of  the  West.  Their  proportion  of 
the  summer  packing  is  still  greater — over  81  per  cent. 

Winter  packing. — The  great  bulk  of  the  pork  packing  of  the  Westfi, 
as  well  as  of  other  parts  of  the  country,  is  done  during  the  four  months 
of  the  "winter  season,''  or  from  November,  to  March  inclusive.  The 
operations  of  the  last  season  sliov  aji  increase  of  over  13  per  cent,  over 
the  enormous  aggregates  of  the  ^iutei  ('revious.  This  euLargement,  in 
the  face  of  immense  losses  sustained  h\  the  packing  interest  as  the  re- 
sult of  former  seasons,  could  only  liavt  i)oeii  vsecured  by  a  marked  reduc- 
tion in  prices.  At  the  opening  of  tiie  season  it  had  become  evident  that 
the  country  was  teeming  with  hogn  lit  for  packing.  The  enormous 
com  crops  of  the  last  tour  years  had  made  liog  feed  abundant  and  cheap. 
The  difhsion  of  improved  breeds  had  also  greatly  reduced  tlie  tima 
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necessary  for  the  production  of  marketable  hogs;  hence  the  vast 
amount  of  material  which  inundated  the  market.  There  are  indications 
that  the  farmers  in  several  different  parts  of  the  country  have  marketed 
their  stock  more  closely  than  is  consistent  with  prudence,  even  selling 
animals  not  sufiQciently  mature  for  packing  purposes.  It  is  apprehended 
in  some  quarters  that  this  policy  will  limit  the  supply  of  the  ensuing 
summer  season.  Prices  at  the  opening  of  the  season  at  $3.00  ®  $3.25 
gross.  But  it  soon  became  evident  that  the  market  would  not  bear  even 
this  reduced  price,  and  hence  quotations  gradually  fell  to  $2.50  ^  $2.75. 
The  falling  prices  seemed  only  to  stimulate  the  anxiety  of  farmers  to  real- 
ize what  fiiey  could  ui)on  their  stock,  until  the  market  began  to  assume 
the  appearance  of  a  panic.  The  market  was  overstocked  with  hogs,  many 
of  which  were  of  immature  growth,  and  scarcely  fit  for  packing. 

The  following  table  shows  the  comparative  receipts  of  the  last  three 
winter  seasons : 


state*. 


Ohio 

Indiana 

niinoia 

Iowa 

Iiis80iiri 

Kanaas 

Nebraaka 

liinnesota.... 

WiBconain 

Michigan 

Kentucky 

Tennessee 

liiBcellaneoas 

Total... 


1876-'77. 


Number 
packed. 


813, 709 

530,286 

1, 905, 219 

419, 442 

644,699 

31,775 

46,190 

24,235 

266,861 

88,689 

255,986 

50,770 

23,447 


5, 101, 308 


Peroenl 
of  the 
whole. 


15.93 

10.37 

87.28 

8.21 

12.61 

.62 

.90 

.47 

5.23 

L73 

5.01 

.99 

.65 


100.00 


1877-78. 


Number 
packed. 


034.132 

496,025 

2,714,748 

486,850 

804,614 

41,470 

56,000 

23,700 

412, 614 

120, 095 

818,301 

66,897 

30,000 


Percenl 
of  the 
whole. 


14.36 

7.63 

41.73 

7.49 

12.37 

.64 

.86 

.36 

6.34 

1.84 

4.89 

L03 

.46 


6,505,446 


100.00 


1878-79. 


Number 
paoked. 


932,878 

682,321 

8,214,896 

669,703 

965,839 

132,346 

80,658 

18,450 

472,108 

132,976 

212,412 

40,561 

25,500 


7,480,648 


Percent, 
of  the 
whole. 


12.47 

9.12 

42.97 

7.50 

12.91 

1.78 

LOS 

.25 

6.34 

1.77 

2.84 

.54 

.34 


loaoo 


From  the  above  it  appears  that  Illinois  is  rapidly  increasing  her  pro- 
portion, having  packed,  during  the  past  year,  nearly  half  of  the  animaLs 
marketed  in  the  West.  This  is  due  to  the  fact  that  Chicago,  which  packed 
over  nine-tenths  of  the  number  of  hogs  reported  for  the  State,  has  greatiy 
enlarged  her  facilities  for  the  work  and  extended  her  market  relations  so 
as  to  attract  a  vast  number  of  hogs  from  neighboring  States. 

The  average  weight  per  head,  the  average  weight  of  lard,  and  the  aver- 
age cost  per  cental  in  the  different  States  is  shown  in  the  following  table: 


1876-77. 


Bt<tlAa» 


-.J  u 

a  p« 


^A 


Ohio 

Indiana 

niinois 

Iowa 

Missonri 

Kansas 

Nebraska 

Mumesota. ... 

Wisconsin 

Micbi<?an 

Kentncky 

Tennessee 

liiscellaneouB 


Grand  average 


Poundg. 
218. 15 
lOd.  41 
218.09 

207.  75 
213. 93 
240.41 
220.  39 
24l\  94 
220.  67 
Zi2.  35 
222.  52 

208.  04 
213,  70 


215.92 


Pounds. 
30.49 
29. 69 
35.19 
33. 26 
33.88 
37.16 
38.10 
29.30 
30.73 
32.90 
33.10 
31.48 
82.39 


84.08 


«  %  d 
b.  ©  3 

f*   y  y 


1877-78. 


< 


$7.20 
7.02 
7.42 
6.82 
7.05 
6.61 
0.78 
6.49 
7.11 
6.92 
6.09 
ft  74 
7.16 


7.18 


Pounds, 
223.85 
214. 32 
229.57 
220.53 
219. 74 
267.48 
232. 28 
261.10 
236.  51 
234.88 
223.72 
208.65 
215.33 


226.04 


Pounds. 
39.00 
34.42 
89.73 
87.70 
39.12 
42.20 
47.71 
44.11 
39.14 
3ft  94 
34.67 
31.58 
32.46 


O  M 

«>  5  a 


1878-79. 


$5.15 
4.93 
5.10 
4.48 
4.82 
4.36 
4.40 
4.42 
4.83 
4.83 
5.35 
5.03 
5.31 


38.61 


4.99 


•'S 

a  p« 

^z 

StU3     . 

«s 

vera 
weie 
head 

►  If  J 

^ 

< 

Pounds. 

Pounds. 

210.47 

85.09 

193. 80 

29.09 

225.71 

44.00 

211.98 

37.73 

213. 32 

40.83 

221. 14 

39.46 

231.02 

44.29 

263.09 

30.09 

220. 81 

3ft  22 

210.69 

32.60 

210.11 

32.29 

209. 49 

32.95 

205.29 

31.37 

217. 14 

39.40 

tag, 
►  88 


$3.63 
3.42 
3.74 
3.14 
3.40 
8.29 
3.14 
2.97 
3.47 
3.37 
3.36 
3.17 
3.66 


aM 
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The  main  results  of  tlie  last  three  wmter-packing  seasons  are  as  fol- 
lows; 


Year. 


X876-'77 
1877-78 
U7ft-'79 


•A-ggrogate 
net  weight. 


1,101,478,000 
1, 470, 500,  963 
1,624,351,204 


Affgrewte 
kill  product 


173, 877, 890 
251, 193, 500 
294, 752.  S58 


AggregirtB 
cost  paid. 


179,080,127 
02,338,827 
57,820^  AM 


Over  70  per  cent,  of  the  hogs  were  packed  at  six  leading  packing 
points.  The  following  table  shows  the  numbers  packed,  the  average 
weight  per  head,  and  the  average  weight  of  lard  at  these  six  jKHnts 
during  the  last  six  years: 


CitieB. 


Chicago 

Oincianati... 
Seiai  Louis. . 
Milwaakee . . 
LouisTiUe . . . 
IJDidJLaQapolia. 


Total  for  these 
citiea 

Total  for  the 
West 


187fr-'77. 


I 

a 


1, 618. 084 
523, 576 
414, 747 
2ii5,  598 
214,  862 
2U4.  lUS 


3, 291. 065 
5, 101, 308 


Tet  cent,  of  the  whole 
number 


215.97 
219. 77 
206. 42 
221. 73 
221. 12 
182.  50 


213.11 
215.98 


64.51 


85.10 
38.20 

30.25 
32. 62 
20.50 


34.00 
34.03 


1877-78. 


2,501,285 
632,302 
509,540 
371, 982 
279, 414 
270, 150 


4.564,673 
6, 505, 446 


teg. 

•—at 


228.37 
227.25 
216. 02 
232.64 
?22.89 
195.43 


22195 
226.04 


70.16 


89.60 
40.  &6 
38.20 
39.81 
34.83 
32.05 


1878-*79. 


52} 


2, 943, 115 
623,584 
629,261 
444, 221 
187,  :x)6 
472, 455 


£8.91 
38.61 


5, 302, 142 
7,480,648 


225.15 
216.46 
211.20 
21&77 
207. 17 
180.53 


217.81 

217.14 


70. 


44.44 

88.84 
40.45 
8&77 
32.47 


40.41 

89.40 


The  proportion  of  the  six  cities  is  still  on  the  increase.  The  fikUing 
off  in  weight  is  partly  due  to  the  fact  that  many  immature  hogs  were 
packed.    The  amount  of  lard  per  head  is  steadily  increasing. 

Summer  and  winter  packing  consolidated.— The  tollowin^  table 
shows  the  results  of  the  last  three  packing  years,  by  seasons,  in  HbJd 
West: 


1876-'77 
l877-'78 
187ft-'79 


Soxmner. 


2, 357,  868 
2, 543, 120 
3,378,044 


Winter. 


5, 101, 308 
6,  505, 446 
7,480,648 


Aggregate. 


7,409,174 

9, 048, 566 

10, 858. 602 


I 


Poundt. 
20a  01 


Aggregate. 


Poundt. 
1, 526, 357, 890 
21a  07;  1,955,160,434 
207.771  12,256.158,994 


o 


Pounda. 
82.79 
37.19 
36.72 


Aggregate. 


Pound»* 

243.918,870 
336. 557,  Off 
408,701,flB» 
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IN  THE  EAST. 


Summer  and  winter  packing. — Seaboard  cities:  Tlie  following 
table  shows  the  receipts  of  live  and  dressed  hogs  durmg  the  last  three 
packing  years,  by  seasons,  on  the  Atlantic  coast: 


Citiei. 

\ 

187fh-'77. 

Summer. 

Winter. 

Live. 

Dresaod. 

Live. 

Dressed. 

T^Aat^n       ......_.......••.•.••..•••>••■•.......•......... 

233,562 
757, 104 
201, 600 
175. 631 

6.688 

7,222 

18,400 

s  non 

126, 762 

4Gu,  042 
05,840 
88,445 

66,433 
6.5,880 
31  340 

New  York  .........•..•...•••..•••-••.....•...•.....>.•.. 

PhiliLdi'lDliia     

T^li  imorft-  ........-•• _-,, - -._-. 

20,000 

T0t«l              r.  xr 

1,369,937 

87. 310          780, 0^9 

1 

163,653 

Citiee. 

1877-78. 

Summer. 

Winter. 

- 

Live. 

Dressed. 

Live. 

Dressed. 

Tlritf  r'Ti                     - .............••-••••.•••....•...•.•.... 

213  634 

0  FMF, 

141,933 

636,127 

03,600 

19ft  01  fi 

27,907 
38  ?2fl 

N»4W  York 

774, 157  •      17, 785 
210,750  i      22,400 
196. 107  1        5  000 

Philadf  iDhla • 

37, 250 
25,000 

l^iltimoro     ....•...•--      - ----- .- • 

Total 

1,394,6^        54,750       1,000,962        128,388 

Cities. 

1878-'7». 

Sninmer. 

Winter. 

Live. 

Dressed. 

Live. 

Dressed. 

Tlnftf  iiTi                   .......-...-.•--»••••••••••«••••••■•»«•■-«•• 

314, 861 

1, 045, 332 

215, 820 

231. 816 

411 

3,334 

26, 342 

*2  ^n 

208,848 
776, 317 
114,910 
140  328 

lt,63X 
53,401 
48,660 

91  Rftft 

Vn-Gv  York 

Rilfimorft     -.* - 

Total       

1. 807. 829        35!  FAi  i    1  9st9.  Ao^        110  noot 

-1  —^—1  — »— 

«-■ .-,    WW.. 

Interior  cities:  The  number  packed  in  three  interior  cities  of  New 
York  during  three  packing  years  is  stated  as  follows: 


Cities. 


Albany 

Troy     - 
Buffalo. 


1870-77. 


1877-78. 


1S78-79. 


30,000 

15,  000 

135,  250 


15, 000 
15,  000  I 
139,  930  ' 


33,353 

15,000 

201, 141 


Total 160, 2:^)       169,930 


249,494 


It  is  evident  that  the  receipts  of  the  seaboard  cities  represent  hogs 
taken  for  daily  consumption  by  butchers.  There  are  no  uieaus  of  ascer- 
taining what  proportion  of  these  are  regularly  *' packed.''  This  is  evi- 
dent from  the  great  preponderance  of  "the  "8uin»er''  receipts.    The 
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aggregates  of  the  seaboard  and  interior  cities  for  the  last  three  yean 
wei-e  as  follows:  187(>-'77,  2,551,2395  1877-^78,  2,703,676;  1878-^9, 
3,222,011. 

ON  THE  PAOrPIO  SLOPE. 

In  OaUfomia  there  was  a  considerable  increase  in  the  number  of  hogs 
packed.  High  prices  of  transportation  of  the  live  animals  cansed  the 
packing  at  interior  i)oints  of  many  that  would  otherwise  have  beeh  sent 
to  San  Francisco.  Yet  the  latter  city  reports  an  enlargement  of  the 
business.  The  hogs  of  the  Pacific  slope  are  smaller  than  eastward  of  the 
Eocky  Mountains.  The  average  gross  weight  per  head  of  hogs  packed 
in  1878  at  San  Francisco  was  185  x>ounds  against  165  pound!  in  1877, 
and  185  pounds  in  1876.  There  is  no  distinction  between  summer  and 
winter  season,  operations  being  carried  on  during  the  whole  year ;  henoe^ 
our  reports  represent  calendar  years  instead  of  "packing'^  years. 

The  numbers  packed  during  the  last  three  years  in  California  were  as 
follows:  1876 — San  Francisco,"  175,000  j  interior  points,  55,000 ;  total  for 
the  State,  230,000.  1877— San  Francisco,  135,000;  other  points,  85,000; 
total,  220,000.  1878— San  Francisco,  155,000 ;  other  points,  125,000 : 
total,  280,000.  The  average  cost  of  hogs  per  cental  was  $3.87  J  in  1878 
against  $5.62^  in  1877.  The  faU  in  prices  has  greatly  discouraged  this 
branch  of  production,  which,  it  is  supposed,  w5l  be  considerably  cur- 
tailed inr  1879  for  want  of  material.  There  is  a  growing  export,  espe- 
cially of  barreled  meats,  from  San  Francisco  to  the  PacSc  Islands  and 
Asia.  Imports  of  pork  products  from  the  east  greatly  increased  during 
1878,  and  are  expected  to  still  ftirther  increase  during  1879.  The  high 
prices  of  transportation  alone  prevent  a  vast  movement  of  this  kiM. 
While  meats  are  shipped  from  Chicago  to  Liverpool  at  45  cents  per 
cental  the  same  shipments  to  San  Francisco  are  saddled  with  a  freight 
tariff  of  $3  per  cental. 

The  total  number  of  hogs  packed  in  Oregon  in  1878  was  120,000 
against  90,000  in  1877  and  75,000  in  1876.  Portland  does  most  of  the 
business.  A  smaU  export  to  British  Columbia  is  all  that  is  sent  out  of 
the  State. 

The  total  numbers  packed  on  the  Pacific  slope  during  the  last  three 
years  were  as  foUows:  1876,  305,000;  1877,  310,000;  1878,  400,000. 

REOAPITTJLATION. 

The  total  number  of  hogs  packed  in  the  United  States  during  the  last 
iiree  years  is  as  follows: 


i«^tion. 


1876-'77. 

1877-78. 

i878-*79. 

7, 409, 174 

2,551,239 

305,000 

9,048,566 

2,703,670 

310,000 

10,868,693 

8,222,011 

400,000 

10,265,413 

12,062,236 

1 

14,480^708 
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tlie  Bureau  of  Statistics  of  the  Treasury  show  the  export  of  the  last 
two  calendar  years  as  follows : 


Section. 


The  West 

The  East 

The  Padflc  slope 

Tata- 


1877. 


Poundi. 
436,046,720 

65,813,941 
237,069,523 


738, 930;  184 


Vahtei. 
(43,934,084 
5,364,791 
23,489,433 


72,788,308 


1878. 


Poundt. 
695.617,06r 

83, 743, 710 
858, 317, 129 


1,187,677,906 


Vdfuet. 

$54,827,455 

5,055,573 

28,476,228 


86,859,25C 


While  we  added  nearly  one-third  to  the  quantity  of  our  exports  the 
increase  of  values  was  but  18  per  cent.  This  decrease  in  prices  largely 
accounts^  for  the  immense  increase  in  quantities.  The  exx>orts  by  fiscal 
years  will  be  found  under  the  head  of  agricultural  exports. 


EUEOPEAN  STATISTICS. 

The  statistical  inquiries  of  Great  Britain  are  made  annually  on  the 
4th  of  June,  and  the  returns  are  compiled^  tabulated,  and  published  by 
the  statistical  department  of  the  Board  of  Trade.  From  those  gathered 
in  June,  1878,  we  have  returns  from  556,809  occupiers  of  land,  being  all 
who  occupy  more  than  half  an  acre.  In  Ireland,  where  the  returns  are 
made  by  the  registrar-general,  they  include  all  holders  of  land,  however 
smaJL 

In  Great  Britain  the  area  returned  as  under  cultivation  has  increased 
since  1877  by  142,000  acres,  and  by  more  than  a  million  and  a  half  acres 
since  1869.  This  increased  acreage  is  not  altogether  due  to  new  land 
being  broken  up,  but  results  from  a  more  correct  return  and  from  land 
recMmed  from  mountains  and  marshes. 

In  Ireland  there  is  a  farther  decrease  of  82,000  acres  in  the  cultivated 
area,  which  in  1877  amounted  to  a  decrease  of  300,000  acres.  Looking 
at  ^e  different  crops  in  detail  we  notice  that  the  area  in  wheat  in  the 
United  Kingdom  was  increased  nearly  2  per  cent,  over  1877  and  8  per 
cent  over  1876,  but  that  the  average  of  ttie  last  three  years  has  bewi 
below  that  of  tiie  previous  seven.  There  was  also  an  increase  of  2  per 
cent  in  tibe  area  sown  in  barley,  but  oats  show  an  equal  decline.  Beans 
show  a  decrease  of  12  per  cent.,  and  pease  9  per  cent  The  decline  since 
1869  has  been  very  considerable,  and  shows  that  there  are  only  11,000,000 
acres  in  all  cereals  against  12,000,000  in  1869. 

In  the  green  crops  there  is  no  material  change;  a  slight  increase  in 
pasture  and  hay  is  reported. 

In  live  stock  we  find  a  slight  increase  in  horses ;  the  importation  con- 
tinues from  abroad,  there  having  been  imported  30,524  in  1877.  The 
decrease  of  cattle  in  1877  has  not  continued  in  1878,  and  there  is  a  slight 
increase ;  the  coUectors  state  that  the  competition  of  American  beef  has 
caused  less  to  be  bred.  Sheep  have  somewhat  declined  in  number. 
Pigs  have  slightly  declined  in  Great  Britain  and  by  as  much  as  12  per 
cent,  in  Ireland. 

Many  coUectors  cite  the  increasing  competition  of  American  bacon  as 
diminishing  the  stock  materially.  It  appears  that  during  the  first  eight 
months  of  1878  the  total  imports  of  bacon  into  Great  Britain  were 
2,404,000  cwts.,  which  exceed  by  743,000  cwts.  the  imports  of  the  same 
period*  of  1877. 

In  view  of  the  intimate  commercial  relations  between  the  two  countries 
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and  the  great  influcuce  upon  the  prices  of  our  crops  exerciaed  by  En^and, 
the  follovring  table  ia  preseiited, 

Under  tlio  title  of  United  Kiugdom  vo  have  included  Ireland,  lalo  of 
Man,  and  Gliaiincl  Islands. 

From  tlio  estimates  for  grass  and  fallow  lands  in  tlie  United  Kingdom 
are  excluded  heaths,  mountains,  and  woods ;  from  the  estimates  for  the 
United  States  under  tlic  same  beading  are  excluded  the  forests  and  tiie 
uncultivated  prairies  of  the  West. 

With  a  population  proportioned  to  ours  as  30  to  4S,  it  will  be  seen  at 
a  glance  bow  much  greater  is  our  proportion  in  the  re£d  bdsis  of  national 
wealth, 

Agricultural  reiumi  fin- 1878. 


UDitod  KlDgdgm. 

United  State*. 

Total  mcnmge  in  crops,  bUow,  ind  ba  j .  <;,  3W.  Ooa 

■totidiicredgo 
Wheat  (icr^B) 

Qerops,tJlo»,:»iidh»j.  1T9,000,I)0« 

ll^'Z 

wimooo 

Bule;  {MrCB) 2,TSi,' 

Total  in  kU  cotCKls,  Incladlng  pi 


,  Barloy  (a 

I  Total  of  cerealg,  intlndins  co 


.    I.SO.'i.OIWl  PntnloM 
.    3,400,000  ICottnn, 

TliniliU  ami  otlier  g 

"*■>  ™l« 

ugar,  and  tobacco 

.:::  ixvSim 

LITE  STOCK. 

Cattlg .. 


Tola]  llTo  Block llZ,lTD,m 


Areragt  nUId per  awt  in  Ureal  Srilaia  for  ISIS. 

Wheat biuhela.. 

Oats bunLulfl.. 

Barley IjUBlielB.. 

Fotatoeij bushcla.. 

Hay tona.. 

The  agricultural  statistics  of  Franco,  as  published  in  1376,  are 
lows: 

Total  aroa 

CnltiTated  area . .. 

Area  in  cereals 


asfi)!* 


0,910,000 
1,200,000 
7,050,000 


Crop 

AOFM. 

IntheU- 

BaiheU 

ie,Mas«i 

iSSi! 

i,6iia,&ia 

3,085;  CM 

W.S!1,0T7 

lis 

S|i».4lll.  007 
K3I,<kW.473 

M 

For  the  year  1 S78  we  extract  from  UEconomisto  Francais  for  the  montji 
of  September; 
The  acreage  of  wheat  since  lSTi3  has  laoreased  to  17,206,020  aorefii 
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^hile  the  acreage  of  oats  has  declined  to  7,859,540.   In  the  other  crops 
the  acreage  has  changed  but  slightly. 

'J'he  wheat  yield  of  1878  was  a  very  poor  one  and  below  the  crop  of 
1877,  which  was  itself  below  average,  being  for  1878  232,880,000  bushels, 
only  13.5  bushels  per  acre,  and  nearly  38,000,000  less  than  1877.  The 
number  of  farm  animals  shows  a  slight  decrease  since  the  number 
reported  in  1860,  and  is  for  1878  48,663,000  head,  classed  as  follows : 


Farm  ftnimalA. 


ShMp 

Cskttfe 

Hogs 

Horec8 

Goata 

lialc'>8  and  Assea. 


Percent- 
age. 


Kumber. 


25,791,290 

11,  679, 120 

6,839.560 

2, 919, 7d0 

1, 946, 520 

486,630 


Since  1850  there  has  been  a  decline  of  10  per  cent,  in  sheep,  an  in- 
crease of  15  per  cent,  in  hogs,  and  nearly  80  per  cent,  increase  in  goats,  an 
animal  so  prejudicial  to  agriculture  that  it  is,  in  fact,  often  t^en  as  a 
sure  indication  of  shiftlessness  and  poverty. 

In  the  estimates  of  numbers  of  farm  animals  for  Europe,  the  division 
of  the  difierent  classes  is : 

Total  nnmbor  of  horses 31,000,000 

Russia 16,000,000 

i'rance 2,900,000 

Pruasia 2,258,000 

Groat  Britain 2,000,000 

Hun;,'ary 2,158,000 

Italy 478,000 

Total  number  of  cattle 89,000,000 

Russia 22,000,000 

France 11,600,000 

Great  Britain 10,000,000 

Prussia 8,000,000 

Italy 3,000,000 

Total  number  of  sheep 194,000,000 

Russia -V 46,000,000 

Great  Britain 32,500,000 

France 26,000,000 

Spain 22,000,000 

Prussia 19,000,000 

Hungary 15,000,000 

Italy 7,000,000 

In  respect  to  the  amount  of  area  susceptible  of  cultivation  in  the  dif- 
ferent countries  of  Europe  nature  has  been  very  diverse.  Inaccessible 
and  arid  mountains,  and  lauds  subject  to  overflow  of  the  sea,  constitute  the 
greater  portion  of  lands  classed  as  not  arable.  The  percentage  of  lands 
not  arable  is  gieatcst  in  Norway,  being  72  per  cent,  of  the  whole ;  next 
comes  Sweden,  then  Portugal,  while  Bavaria  and  Wiirtemberg  have  the 
least  i)roportion  not  susceptible  of  cultivation,  being  less  than  2  per  cent. 
Great  Britain  has  28  per  cent,  not  susceptible  of  cultivation,  Ireland  13 
per  cent.,  and  Franco  only  9  per  cent.  The  amount  of  land  devoted  to 
ccr'^al  crops  and  to  fallow  and  pasture  also  differs  greatly,  according  to 
the  habits  and  traditions  of  tlie  inhabitants.  Belgium  has  the  largest 
proportion  ot  hind  in  cultivation,  ha\dng  59  per  cent.;  France  has  53  per 
cent.,  and  Great  Britain  39. 

It  has  been  estimated,  and  accepted  as  a  fact  in  Europe,  that  the  con- 
sumption of  grain  for  the  whole  country  is  15J  bushels  per  capita  annu- 
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ally.  In  view  of  that  basis  it  is  interesting  to  note  the  production  in  tlie 
most  important  countries  in  comparison  with  their  population.  Among 
those  which  raise  more  than  the  amount  ^^per  capita''  needed  Bussia 
stands  first,  and  in  an  average  year  has  23  bushels  for  each  person ; 
Prussia  produces  22.7 ;  France,  19.6  5  Hungary,  19.3.  On  the  other 
hand,  of  those  which  produce  too  small  an  amount.  Belgium  has  14; 
Spain,  14 ;  Ireland,  13 ;  Great  Britain,  11.9 ;  Hollano,  9 ;  Italy,  8. 

• 

CONCLUSION. 

In  conclusion,  aHow  me  to  add  that  the  demands  firom  members  of  Ckm* 
gress,  State  institutions,  and  persons  interested  in  special  statistics 
have  been  larger  than  usual  this  year. 

It  is  the  province  of  agricultural  statistics  to  measure  the  extent  of 
our  resources ;  to  contrast  the  actual  with  the  possible  in  our  production: 
to  estimate  the  effect  of  overproduction  in  the  diminution  of  prices ;  ana 
to  mark  the  progress  of  science  in  its  application  to  the  business  of  the 
cultivator  and  aid  the  ruralist  in  keeping  pace  with  such  progress. 

The  clerical  force  employe<l  in  this  division  consists  of  the  statistician, 
one  assistant,  and  finve  clerks,  engaged  in  tabulating  and  computing  the 
returns,  a  force  totally  inadequate  to  a  proper  and  thorough  investiga- 
tion of  many  matters  of  great  and  increasing  interest. 

CHARLES  WOBTHDTGTOir, 

Hon.  Wm.  G.  Lb  Due, 
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INVESTIGATION  OF  SWINE  PLAGUE. 

Congress  having  previously  appropriated  the  sum  of  $10,000  for  de- 
fraying the  expenses  of  a  commission  to  investigate  and  determine  the 
causes  producing,  and,  if  possible,  discover  remedies  for,  some  of  the 
more  contagious  and  destructive  diseases  incident  to  domesticated  ani- 
mals, early  in  August  last  the  Commissioner  of  Agriculture  appointed 
examiners  in  the  States  of  New  York,  Indiana,  lUmois,  Iowa,  Kansas, 
Missouri,  and  North  Carolina,  to  conduct  such  investigation.  Still  later 
in  the  season,  on  receiving  information  that  not  only  diseases  among 
swine  were  prevailing  to  an  alarming  extent  in  Virginia,  but  that  a  fsttal 
disease  resembling  pleuro-pneumonia  or  contagious  lung  fever  was  de- 
stroying a  good  many  valuable  dairy  cattle  in  some  legalities  of  that 
State,  an  additional  examiner  was  appointed  and  instructed  to  investi- 
gate and  report  upon  all  the  fi^icts  connected  with  the  condition  of  both 
classes  of  animals  in  the  infected  districts  of  this  State. 

In  the  preliminary  report  of  the  Commissioner  of  Agriculture  for 
1877.  on  the  subject  of  diseases  of  domesticated  animals,  a  tabular  state- 
ment gives  the  total  value  of  farm  animals  lost  in  the  United  States 
during  that  year,  principally  from  infectious  and  contagious  diseases,  at 
$16,653^428.  These  losses  were  based  upon  as  accurate  returns  as  could 
be  obtamed  in  the  absence  of  an  absolute  census,  but  as  they  included 
data  from  but  eleven  hundred  and  twenty-five  counties  (about  one-half 
the  whole  number  of  counties  in  the  United  States),  the  above  sum 
falls  far  below  the  aggregate  losses  for  that  year.  About  two-thirds  of 
this  sum  was  occasioned  by  the  loss  of  swine  by  diseases  presumed  to 
be  of  an  iniectious  and  contagious  character.  Notwithstanding  these 
maladies  had  their  origin  near  a  quarter  of  a  century  ago,  and  had  rap- 
idly spread  from  one  State  and  one  county  to  another,  there  was  great 
diversity  of  opinion  as  to  their  contagious  or  non-cont^oils  character. 
Many  intelligent  farmers  and  stock-growers  insisted  that  they  were  not 
transmissible  from  one  animal  to  another,  while  perhaps  equally  as 
large  a  number  contended  that  the  diseases  were  of  a  highly  infecuoiis 
and  contagious  nature.  As  this  was  regarded  as  one  among  the  most 
important  facts  to  be  determined  by  the  investigation,  two  of  the  exam- 
iners devoted  most  of  their  time  to  experiments  looking  to  a  solution  of 
this  problem. 

As  the  number  and  value  of  the  annual  losses  among  swine  were 
much  heavier  than  among  all  other  classes  of  domesticated  animals  com- 
bined, the  Commissioner  deemed  it  best  to  devotdithe  greater  portion  of 
the  limited  sum  placed  at  his  disposal  to  an  investigation  of  the  fatal 
diseases  affecting  this  class  of  farm  animals. 

The  prelimiuary  investigation  instituted  and  conducted  under  the 
supervision  of  this  department,  inrthe  fall  and  winter  of  1877-^78,  estab- 
lished the  fact  that  diseases  prevail  among  these  animals  much  more  ex- 
tensively during  the  late  summer  and  early  fall  months  than  at  other 
seasons  of  the  year,  and  for  this  reason  the  examiners  selected  to  con- 
duct the  investigation  were  employed  for  periods  ranging  from  one  to 
three  months.  It  was  assumed,  and  the  subsequent  h^tory  of  the  dis- 
ease proved  the  assumption  to  be  well  founded,  that  the  reduced  tem- 
perature of  the  late  fall  and  early  winter  months  would  cause  an  abate- 
ment of  the  disease^  and  in  a  measure  deprive  the  examiners  of  subjects 
with  which  to  continue  their  experiments.    While,  therefore,  the  very 

21  AGB 
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severe  weafther  of  the  past  winter  caused  a  great  reduction  in  the  num- 
ber of  aniraals  aflccted,  the  disease  was  not  eradicated,  nor  did  its 
fatality  seeiti  to  be  lessened.  The  spread  of  the  infection  from  one  herd 
to  another  was  greatly  diminished;  but,  in  infected  herds,  where  the 
malady  was  stiU  prevailing  when  cold  weather  sot  in,  there  appeared 
but  little  difference  in  the  rapidity  of  the  transmission  of  the  disease, 
from  one  anunal  to  another,  in  the  same  herd.  Dr.  H.  J.  Detmers,  V. 
S.,  of  Chicago,  who  conducted  his  investigations  and  made  his  ejcjWi- 
ments  in  one  of  tlie  worst  infected  of  the  many  large  hog-growing  dis- 
tricts in  niinois,  writing  under  date  of  January  7th  last,  spealus  as  follows 
of  the  effects  of  severe  frosts  on  the  spread  of  the  disease : 

Since  my  last  letter  tlie  weather  has  continued  extremely  cold.  Where  I  now  sul 
in  Lee  County,  some  five  or  six  miles  west  of  Dixon,  the  thermometer  indicated  at 
seven  o'clock  on  the  morning  of  January  2,  28^  below  zero,  and  on  the  next  morning 
34^  below  zero.  At  present — to-day,  yesterday  and  day  before — ^the  weather  is  a 
little  milder.  To-day  it  tried  to  snow  a  little;  .otherwise  the  sky  has  been  clear 
every  day.  The  wind  is,  and  has  been,  west^  except  yesterday  afternoon,  when  it  was 
almost  due  south.  Swine-plaj^e  during  this  cold  weather  does  not  seem  to  spread 
either  so  readily  or  so  rapidly  m>m  one  &m  to  uiother  as  a  few  months  ago ;  but  as  to 
its  spreading  from  one  animal  to  another  in  the  same  herd  in  which  it  preyiouBly  ex- 
isted DO  difierence  can  be  observed.  It  seems  to  bo  just  as  fatal  as  in  August,  and  its 
course,  on  the  whole,  is  probably  more  acute,  as  severe  a^ect  iocs  of  the  lujigs  and  of 
the  heart  are  more  frequent^  a  fact  easily  explained  in  the  habits  of  swine  crowding 
together  and  lying  on  top  or  each  other  in  their  sleeping  places  when  the  tempezators 
is  very  low. 

Dr.  James  Law,  of  Ithaca,  N.  Y.,  whose  investigations  were  aolely 
confined  to  experiments  intended  to  frirther  establish  the  contagions 
and  mfectiouR  character  of  the  disease,  the  period  of  its  incubation, 
&c.,  confirms  the  statement  of  Dr.  Detmers,  i,  e.,  that  the  severe  froBts 
of  winter  do  not  destroy  the  germs  of  the  maJad;y  bnt  simply  retard 
their  conveyance  from  one  herd  to  another.  Ijo  a  letter  of  recent  date^ 
forwardod  since  his  report  was  completed,  Dr.  Law  says : 


I  have  demonstrated  that  the  freezing  of  the  virulent  matter  does  not  destroy  its 
tivity,  and  that  the  vims  loses  nothing  in  potencj  l.y  preservation  tof  one  or  two 
months  closely  packed  in  dry  bran.  The  same  may  be  inibrred  of  aU  other  situations 
when  it  is  closely  packed  and  where  the  air  has  imperfect  CM^cess.  Tbese  two  last 
points  are  of  immense  importance  as  bearing  on  tht^  question  of  the  preservation  of  the 
poison  in  infected  pens  and  yards  aliite  in  winter  and  in  summer,  to  say  nothing  of 
its  possible  conveyance  Ln  fodder,  d'C  Tho  dJiTorent  modes  in  which  the  disease  may 
be  conveyed  in  the  wet  and  dry  condition,  and  in  the  bodies  of  rabbits,  and  probably 
shoep  and  other  animals,  spuak  in  tbc  strongest  terms  against  keeping  up  the  pro- 
duction of  the  poLson  by  preserviiig  sick  animals,  nnloss  where  they  can  be  secluded 
in  thoroughly  disinfocted  buildings  in  which  even  the  air  shall  be  constantly  charged 
with  disinfectants. 

In  most  of  the  States  in  which  investigations  have  been  made,  the 
examiners  have  found  the  symptoms  and  post-fnortem  appearances  of 
the  disease  the  same,  and  hence  agree  a£f  to  the  propriety  of  desig- 
natuig  tho  affection  under  the  head  of  a  general  disorder.  Dr.  Detmers 
has,  therefore,  given  the  disease  the  name  of  "  Swine-plague,^  and  Dr. 
Law  has  named  it  "  Ilog-fever.^  While  either  designation  would  seem 
to  be  eminently  proper,  that  of  *'  Swine-plague '^  will  no  doubt  be  gen- 
erally adopte<l. 

As  in  almost  all  general  disorders,  a  certain  variety  of  organs  were 
found  afiTcctxMl  and  diseased.  Markea  changes  and  extravasations  in 
various  parts  of  the  body  were  observed,  and  infljimmatiou  of  the  lungs 
and  large  intestines  was  usually  present.  The  heart,  the  pleura^  the 
eyes,  the  epidermis,  and  many  other  important  organs  showed  either 
slight  or  more  serious  afiGections,  and  in  almost  every  ease  tested  with 
the  thermometer  the  temperature  was  found  to  be  above  normal  Iie^ 
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before  any  other  symptom  of  the  disease  was  in  the  least  apparent.  In  ^ 
every  herd  where  the  disease  had  prevailed  to  any  considerable  extent^ 
no  case  was  found  where  death  had  occurred  from  a  local  malady,  but 
all  the  lesions  and  appearances  unmistakably  indicated  the  existence  of 
the  general  disorder.  In  but  few  cases  was  death  found  to  have  resulted 
from  the  alfection  of  any  single  organ,  but  on  the  contrary  seemed  to 
have  been  the  result  of  the  various  organic  changes  observed. 

Dr.  DetmcTS  says  that  the  morbid  process,  although  in  all  cases  essen- 
tially the  same,  is  not  restricted  to  a  single  part  or  organ,  or  to  a  set  of 
organs,  but  can  have  its  seat  ahnost  anywhere—in  the  tissue  of  the 
lujigs;  in  the  pleura  and  pericardium;  in  the  heart;  in  the  lymphatic 
system ;  in  the  i)eritoneum ;  in  all  mucous  membranes,  especially  in 
those  of  the  intestines ;  in  the  liver ;  in  the  spleen,  and  even  in  tiie  skin. 
Only  the  pulmonal  tissue  and  lymphatic  glands  are  invariably  affected. 

The  most  constant  and  unvarying  symptom  of  the  disease  is  observed 
in  the  increased  temperature  of  the  body.  Indeed,  one  of  the  examiners 
regards  it  as  liighly  probable  that  a  high  temperature  may  exist  several 
weeks  before  other  symptoms  are  manifested,  and  that  the  disease  may 
in  some  cases  even  be  confined  to  and  run  its  course  in  the  blood  with- 
out a  localization  in  any  other  organ  or  organs.  A  few  isolated  cases 
are  noted  whore  this  symptom  was  lacking,  but  it  may  have  been  pres- 
ent in  a  mild  form  before  other  symptoms  were  observed.  The  external 
symptoms  of  the  disejise,  which  were  found  to  be  almost  identical  in 
all  the  widely-sep' rated  localities  in  which  examinations  were  made^ 
Were  a  dulljiess  of  the  eyes,  the  Uds  of  wldch  are  kept  nearer  closed  than 
in  health,  with  an  accumulation  of  secretion  in  the  corners.  Tliere  is 
hanging  of  the  head,  witli  lopi)ed  ears,  and  an  IncUnation  to  hide  in  the 
litter  and  to  lie  on  the  belly  and  keep  quiet.  As  the  disease  advances, 
the  anijnal  manifests  more  or  less  tMrst,  some  cough,  and  a  pink  blu^ 
or  rose-colored  spots,  and  papular  eruption  appears  on  the  skui,  particu- 
hirly  along  the  belly,  inside  of  the  thighs  and  fore  legs,  and  about  the 
ears.  There  is  accelerated  respiration  and  circulation,  increased  action 
of  the  flanks  in  breathing,  tucked-up  abdomen,  arched  back,  swelling  of 
the  vulva  in  tlie  female  as  in  heat ;  occasionally,  also,  of  the  sheath  of 
the  male,  loss  of  appetite,  and  tenderness  of  tiie  abdomen,  sometimes 
persistent  diarrhea,  but  generally  obstinate  constipation.  In  some 
cases  huge  abraded  spots  are  observed  at  the  projecting  points  of  the 
body,  caused  by  separation  and  loss  of  the  epidermis.  Li  such  cases 
a  slight  blow  or  iriction  on  the  skin  is  sufficient  to  produce  such 
abrai^ions.  In  many  cases  the  eruption,  blush,  and  spots  are  entirely 
absent ;  ])etcchia^  are  formed  in  only  al>out  one-third  of  the  cases.  La 
some  cases  there  is  considerable  in£ammation  of  and  discharge  6x)m 
the  eyes.  Some  animals  emit  a  very  offensive  odor  even  before  death. 
In  large  herds,  where  the  disease  prevails  extensively,  this  offensive 
efilu^'ia  can  be  detected  for  a  great  distance  to  windward.  In  nearly  all 
cases  there  is  a  weakness  or  partial  paralysis  of  the  posterior  extDemi- 
ties,  and  oc^casionally  this  paralysis  is  so  complete  in  the  first  stages  of 
the  dit^ease  as  to  prevent  walking  or  standing. 

As  sym])tom8  of  si^ecial  diagnostic  value,  which  are  scarcely  ever  ab- 
sent in  any  case,  the  following  are  mentioned :  Drooping  of  the  ears  and 
of  the  head ;  more  or  less  coughing ;  dull  look  of  the  eyes;  staring  ap- 
I>earanee  of  the  coat  of  hair;  partial  or  total  want  of  appetite  for  food; 
vitiated  appetite  for  excrements;  rapid  emaciation;  great  debility; 
weak  and  undecided,  and  frequently  staggering,  gait;  great  indifference 
to  surroundings;  tendency  to  lie  down  in  a  dark  comer,  and  to  hide  the 
nose  and  even  the  whole  head  in  the  bedding;  the  specific  offensive 
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BmeU,  and  the  peculiar  color  of  the  excrements.  This  last  symptom  is 
always  present,  at  least  in  an  advanced  stage  of  the  disease,  no  matter 
whether  constipation  or  diarrhea  is  exisiting.  Among  other  character- 
istic symptoms,  which  are  not  present  in  every  animal,  may  be  mentioned 
frequent  sneezing ;  bleeding  from  the  nose:  swelling  of  the  eyelids;  ac- 
cumulation of  mucus  in  the  inner  canthi  or  the  eyes;  attempts  to  vomit, 
or  real  vomiting;  accelerated  and  difficult  breathing;  thumping  or 
spasmodic  contraction  of  the  abdominal  muscles  (flanks),  and  a  pecu- 
liar, faint,  and  hoarse  voice  in  the  last  stages  of  the  disease. 

The  duration  of  the  disease  varies  according  to  the  violence  and  seat 
of  the  atta<5k  and  the  age  and  constitution  of  the  patient.  Where  the 
attack  is  violent,  and  its  principal  seat  is  located  in  one  of  the  vital 
organs — such  as  the  heart— the  disease  frequently  terminates  fatally  in 
a  few  days,  and  sometimes  even  within  twenty-four  hours:  but  when 
the  attack  is  of  a  mild  character,  and  the  heart  is  not  seriously  affected, 
and  the  animal  is  naturally  strong  and  vigorous,  one  or  two  weeks 
usually  intervene  before  death  ensues.  If  the  termination  is  not  &tal, 
convalescence  requires  an  equal  and  not  unfrequently  a  much  longer 
time.  A  perfect  recovery  seldom  occurs ;  in  most  cases  some  lastmg 
disorder  remains  behind  and  more  or  less  interferes  with  the  growth 
and  fattening  of  the  animal.  Those  that  do  recover  make  but  very  -poor 
returns  for  iSie  food  consumed ;  hence  from  a  pecuniary  standpoint  it 
makes  but  little  difference  to  the  owner  whether  the  animal  recovers  or 
not.  The  attack  is  always  more  violent  and  fatal  when  large  numbers 
of  animals  are  closely  confued  together  in  small  and  dirty  inclosores  or 
in  illy  ventilated  and  filthy  pens. 

The  disease  can  have  its  seat  in  many  different  organs  or  parts  of  the 
body,  and  therefore  produces  a  great  variety  of  morbid  changes.  This 
accounts  for  its  different  aspect  in  different  animals.  In  some  cases  the 
principal  seat  of  the  disease  may  be  in  the  organs  of  respiration  and 
circulation,  and  in  others  in  the  intestinal  canal  and  organs  of  digestion. 
Death  may  therefore  be  the  result  of  different  causes  in  different  cases. 
In  some  cases  it  results  from  a  cessation  of  the  functions  of  the  hearty 
the  lungs^  &c.,  and  in  others  it  is  in  consequence  of  the  inability  oi 
entirely  different  organs  to  perform  their  aUotted  frmctions.  This  being 
the  case,  the  post-mortem  appearances  would  necessarily  greatly  vary, 
but  in  all  animals  similarly  affected  the  lesions  and  morbid  changes 
were  found  identical. 

Perhaps  the  most  important  point  to  be  determmed  by  this  investiga- 
tion was  the  contagious  or  non-contagious  character  of  the  disiease.  In 
order  to  do  this  a  series  of  experiments  were  instituted  and  conducted 
solely  with  this  end  in  view,  by  Drs.  Detmers  and  Law.  These  ex- 
periments resulted  in  determining  the  fact  that  the  disease  is  both 
infectious  and  contagious,  and  that  it  is  not  confined  alone  to  swine^  but 
that  other  animals  may  conti^act  it  in  a  mild  form  and  retransmit  it  to 
swine  in  its  most  Ainilent  and  maUgiiant  character. 

On  the  Gth  day  of  September,  Dr.  Detmers  fed  a  portion  of  the  stom- 
ach, the  csecimi,  and  the  spleen  of  a  pig  that  had  died  on  that  day  to  two 
healthy  pigs.  On  the  19th  of  the  same  month  they  showed  signs  of  ill- 
ness, and  the  symptoms  continued  to  grow  in  intensity  until  the  23d, 
when,  finding  that  the  animal  must  die  in  a  few  hours,  one  of  them  was 
killed  by  bleeding.  The  other  pig  was  found  dead  in  the  pen  on  the 
mormng  of  September  30.  The  symptoms  and  post  mortem  appearances 
were  those  of  swine-plague,  as  they  revealed  the  same  lesions  as  those 
observed  in  an  examination  of  the  pig  from  which  the  diseased  products 
had  been  taken  for  the  purpose  of  iirfection.    On  the  24th  day  of  Sep- 
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tember,  the  day  following  the  death  of  the  first  pig,  a  healthy  pig  of 
mixed  toland-China  and  Berkshire  was  confined  in  the  same  pen  with  the 
sick  pig  that  died  on  the  30th  of  that  month,  ^t  showed  no  signs  of 
sickness  until  the  2d  day  of  October,  when  the  first  symptoms  of  the 
disease  were  observed.  It  continued  to  grow  rapidly  worse,  and  was 
found  dead  in  its  pen  on  the  morning  of  the  11th,  nine  days  after  the  first 
symptoms  were  observed. 

Experiments  were  made  with  a  large  number  of  other  animals  to  test 
the  infectious  and  contagious  character  of  the  plague.  These  experi- 
ments included  the  confinement  of  healthy  with  sick  animals,  and  the 
inoculation  of  healthy  animals  with  the  diseased  products  of  those  suflFer- 
ing  with  the  fever.  In  almost  every  case,  as  will  be  seen  from  his  de- 
tailed report,  Dr.  Detmers  was  successfal  in  transmitting  the  disease 
from  sick  to  healthy  animals. 

The  microscopic  investigations  of  Dr.  Detmers  also  revealed  some  im- 
portant facts.  His  discovery  of  a  new  order  of  bacteria  or  ha^nlltiSj  which 
he  names  hadlltis  suiSj  as  it  is  common  only  to  this  disease  of  swine,  and 
his  failure  to  inoculate  healthy  fl.Tiinisi.lH  with  virus  from  which  these 
germs  had  been  removed  by  filtration  and  otherwise,  would  lead  to  tiiie 
conclusion  that  these  microphytes  are  the  true  seeds  of  the  hog  fever. 

Dr.  Detmers  invariably  found  tiiese  germs,  in  one  form  or  another,  in 
all  fluids.  So  constantly  were  they  observed  in  the  blood,  urine,  mucuiSL 
fluid  exudations,  &c.,  and  in  the  excrements  and  in  all  morbidly  affected 
tissues  of  diseased  animals,  that  he  regards  them  as  the  true  infectious 
principle.  They  would  seem  to  undergo  several  changes,  and  to  require 
a  certain  length  of  time  for  farther  propagation  ^  therefore,  if  introduced 
into  the  animal  organisni.  a  period  of  incubation  or  colonization  must 
elax)se  before  the  morbid,  symptoms  make  their  appearance.  These 
germs  were  genei^y  found  in  immense  numbers  in  the  fluids,  but  more 
especially  in  the  blood  and  in  the  exudations  of  the  diseased  animals* 
With  the  proper  temperature  and  the  presence  of  a  sufficient  amount  of 
oxygen  they  soon  develop  and  grow  lengtliwise  by  a  kind  of  budding 
process.  A  globular  germ,  constantly  observed  under  the  microscope,  bud- 
ded and  grew  under  a  temperature  of  7(P  F.  twice  the  original  length  in 
exactly  two  hours,  and  changed  gradually  to  rod-bacteria  or  InicilK.  Under 
favorable  circumstances  these  bamlli  continue  to  grow  in  length  until, 
when  magnified  850  diameters,  they  apx)ear  from  one  to  six  inches  long.  A 
knee  or  angle  is  first  formed  where  a  separation  is  to  take  place,  and 
then  a  complete  separation  is  effected  by  a  swinging  motion  of  both 
ends.  After  the  division,  which  requires  but  a  minute  or  two  after  this 
swinging  motion  commences,  the  ends  thus  separated  move  apart  in  dif- 
ferent directions.  These  long  bacteria  seem  pregnant  with  new  germs; 
their  external  envelope  disappears  or  is  dissolved,  and  then  the  numer- 
ous bacillus  germs  become  free^  and  in  this  way  effect  propagation. 
Some  of  the  bacilli  or  rod-bactena  move  very  rapidly,  while  others  are 
apparently  motionless.  A  certain  degree  of  heat  would  seem  to  be  nec- 
essary for  their  propagation,  as,  under  tiie  microscope,  the  motion  in- 
creases and  becomes  more  lively  if  the  rays  of  the  light,  thrown  upon  the 
slide  by  the  mirror,  are  sufficiently  concentrated  to  increase  the  t^ni)er- 
ature  of  the  object.  Another  change  observed  by  Dr.  Detmers,  but  the 
cause  of  which  he  was  not  able  to  determine,  was  observed  in  the  feet 
that  the  globular  bacteria  or  bacillus  germs  commence  to  bud  or  grow, 
when,  very  suddenly,  their  further  development  ceases,  and  partially 
developed  bacilli  and  simple  and  budding  germs  congregate  to  colonies, 
agglutinate  to  each  other,  and  form  larger  or  smaller  irregularly-shapea 
and  apparently  viscous  clusters.    These  clusters  are  frequently  found  in 
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the  blood  and  in  otber  fluidfi,  and  in  variably  in  the  exndations  of  theltings; 
and  in  the  lympliatic  glands  in  pulinonal  exudation  and  in  blood  serum 
this  fomiation  can  be  observed  nnder  the  microscope  if  the  object  re- 
mains unchanged  for  an  hour  or  two.  In  the  ulcerous  tumors  on  the  in- 
testinal mucous  membrane  but  few  of  these  clusters  will  be  found,  but 
the  fully-developed  hacillL  many  of  which  api)ear  very  lively,  are  always 
exceedingly  numerous.  These  tumors  or  morbid  growths  in  the  intes- 
tines seem  to  afford  the  most  favorable  conditions  for  the  growth  and 
development  of  the  h<icilli  and  their  germs.  The  presence  of  such  im- 
mense numbers  of  these  microphytes  and  their  germs  in  the  excrements 
and  other  morbid  products  of  swine  leads  Dr.  ifetmers  to  regard  them, 
beyond  doubt,  as  the  principal  disseminators  of  the  plague.  Whether 
these  colonies  or  viscous  clusters  are  instrumental  in  bringing  about  the 
extensive  embolism  of  the  lungs  and  other  tissues  by  merely  closing  the 
capillary  vessels  in  a  mechanical  way,  or  whether  the  presence,  growth, 
development,  and  propagation  of  the  bacilli  and  their  germs  produce 
X)eculiar  chemical  changes  in  the  composition  of  the  blood,  thereby  dfe- 
qoalifying  it  from  passing  with  facility  through  the  capiDaries,  or  which 
cause  a  clotting  and  retention  of  the  same  in  the  capillary  system,  Dr. 
Detmers  is  not  able  positively  to  decide.  He  is  of  the  opinion,  however, 
that  these  colonies  or  viscous  clusters  of  bacillus  germs  and  partially 
develoi)ed  bamlli  cause  sufBcient  obstruction  of  the  capillaries  to  pro- 
duce fatal  embolism. 

The  vitality  of  the  bdcilli  and  bacillus-germs  is  not  very  great,  except 
where  preserved  in  a  substance  or  fluid  not  easily  subject  to  decomposi- 
tion; for  instance,  in  water  which  contains  a  slight  admixture  of  organic 
substances.  Where  contained  in  such  a  fluid  and  preserved  in  a  vial 
with  a  glass  stopper,  they  will  remain  for  at  least  five  or  six  weeks  in 
nearly  the  same  condition,  or  develop  very  slowly,  according  to  the 
amount  of  oxygen  and  degree  of  temperature  maintained.  In  an  open 
vessel  the  development  is  a  more  rai)id  one.  If  oxygen  is  excluded,  or 
the  amount  available  is  exhausted^  no  further  change  takes  place.  In 
the  water  of  streamlets,  brooks,  ditches,  ponds,  &c.,  their  vitality  is  re- 
tained or  preserved  for  some  time.  In  fluids  and  substances  sol^ect  to 
putrefaction,  they  lose  their  ^^tality  and  are  destroyed  in  a  comparatively 
brief  period;  at  least  they  disappear  as  soon  as  those  fluids  and  sub- 
stances undergo  decomposition.  In  the  blood  they  disappear  as  soon 
as  the  blood-corpuscles  commence  to  decompose  or  putrefy.  They  are 
also  destroyed  if  brought  in  conta-ct  with  or  acted  upon  by  aleohol,  car- 
bolic acid,  thymol,  iodine,  &c.  The  destruction  of  these  germs,  by  de- 
composition would  seem  to  account  for  the  harmless  nature  of  thoroughly 
putrid  products  when  consumed  by  healthy  animals.  (See  drawings, 
bacilU  and  bacillus-germs.) 

Dr.  Law  also  discovered  bacteria  in  the  blood  of  pigs  suffering  with 
the  disease,  and  in  one  case,  on  the  second  day  before  death,  he  found  the 
blood  swarming  with  them,  Ull  showing  very  active  movc-ments.  (See 
drawings,  Plate  xiii,  Fig.  3.)  Tlie  blowl  from  another  pig,  v/hich  had 
been  inoculated  from  this  one,  showed  the  same  hving,  actively-moving 
germs  in  equal  quantity.  They  were  further  found  in  the  blood  of  a 
rabbit  and  of  a  slieep  inoculated  from  the  first-mentioned  pig.  In  an 
abscess  of  a  puppy,  which  bad  vhio  been  inoculated,  the  germs  were 
abundant.  In  the  examination  of  blood  from  healthy  pigs  the  micro- 
scope fiiiled  to  reveal  tho  presence  of  these  organisms.  l>r.  Law  states 
that  in  his  experiments  the  greatest  precautions  were  taken  to  avoid 
the  introduction  of  extraneous  germs,  llie  caustic  potash  employed  w«i 
first  fused,  then  placed  with  reboiled  distilled  water  iu  a  stoppered  botr 
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tie  whicb  had  been  heated  to  red  heat.  The  glass  slides  and  cover- 
glasses  were  cleaned  and  bnmed,  the  skin  of  the  animal  cleaned  and 
intise<l  with  a  knife  that  had  just  been  heated  in  the  llame  of  a  lamp. 
The  caustic  solution  and  the  distilled  water  for  the  immersion-lens  were 
reboilr'<l  on  each  occasion  before  using,  and  finally  the  glass  rods  em- 
ployed to  lilt  tJie  latter  were  superheated  before  being  dipped  in  them. 
On  ditrerent  occasions,  when  the  animal  was  being  Killed,  the  blood 
from  the  flowing  vessels  was  received  beneath  the  skin  into  a  capillary 
tube  which  had  just  been  purified  by  burning  in  the  flame  of  a  lamp. 
With  these  precautions  he  thinks  it  might  have  been  possible  for  one  or 
two  bacteria  to  get  in  from  the  atmosphere,  but  this  would  not  account 
for  the  swarms  found  iis  soon  as  the  blood  was  placed  under  the  micro- 
scoi>e. 

The  most  scrupulous  care  was  observed  by  Dr.  Law  in  his  experi- 
ments in  inoculation.  The  isolated  and  non-infected  locality  where  the 
experiments  were  conducted  offered  special  advantages  for  a  series  of 
experiments  of  this  character,  as  tliere  were  no  large  herds  of  diseased 
and  exposed  swine,  and,  consequently,  no  danger  of  accidental  infection 
from  other  sources  than  the  experimental  pens.  The  number  of  animals 
subjected  to  experiment  was  limited  by  the  necessity  for  the  most  per- 
fect isolation  of  the  healthy  and  diseased^  for  the  employment  of  sepa- 
rate attendants  for  each,  and  for  the  disinfection  of  instruments  used 
for  scientific  observations,  and  of  the  persons  and  clothes  of  those  neces- 
saxily  in  attendance.  The  experimental  pens  were  constructed  on  high 
ground  in  an  opem  field,  with  nothing  to  impede  the  free  circulation  of 
air.  They  were  large  and  roomy,  witii  abundant  ventilation  frc«n  back 
and  front,  with  ijerfectly  close  walls,  floors,  and  roofs,  and  in  cases 
where  two  or  more  existed  in  the  same  building,  the  intervening  walls 
were  constructed  of  a  double  tiiiclmess  of  matched  boards,  with  build- 
ing pasteboard  between,  so  that  no  communieation  could  possibly  take 
place  except  through  the  open  air  of  the  fields.  When  deemed  neces- 
sary, disinfectants  were  placed  at  the  ventilating  orifices.  On  showing 
the  first  signs  of  illness,  infected  pigs  were  at  once  turned  over  to  the 
care  of  attendants  delegated  to  take  charge  of  these  alone.  The  food, 
utensils,  &c,  for  the  healthy  and  diseased  animals  were  kept  most  care- 
fully apart.  When  passing  from  one  to  the  other  for  scientific  observa- 
tions, the  healthy  were  first  attended,  and  afterward  the  diseased,  as 
far  as  possible  in  the  order  of  se\erity.  Disinfection  was  then  resorted 
to,  and  no  visit  was  paid  to  the  healthy  pigs  until  after  a  lapse  of  six  or 
eight  hours,  with  free  exposure  to  the  air  in  the  intervaL  In  the  pens 
the  most  scrupulous  cleanliness  was  maintained,  and  deodorizing  agents 
used  in  sufficient  quantities  to  keep  them  perfectiy  sweet. 

The  ex]>eriments  of  Dr.  Law  have  shown  the  period  of  incubation  to 
vary  greatly,  though  in  a  majority  of  ca^^es  it  terminated  in  from  three 
to  seven  days  after  inoculation.  One  animal  sickened  and  died  on  the 
first  day,  three  on  the  third,  two  on  the  fourth,  one  on  the  fifth,  two  on 
the  Histh,  four  on  the  seventh,  and  one  each  on  the  eighth  and  thirteenth 
davj*  rosiK^tivcly,  Referring  to  experimentB  of  others  for  determining 
the  ])erio(l  of  incubation^  Dr.  Law  sajrs  that  Dr.  Sutton,  observing  the 
result  of  contact  alone  m  autumn,  sets  the  period  at  m)m  thirteen  to 
fourteen  days ;  his  own  observations  in  Scotland,  in  summer,  indicated 
from  seven  to  fourteen  days ;  Professor  Axe,  in  summer,  in  London,  con- 
cluded on  from  five  to  eight  days ;  Dr.  Budd,  in  summer,  from  four  to 
five  days ;  and  Professor  Osier,  in  autumn,  at  fi^m  four  to  six  days. 
Dr.  Detmers  gives  the  period  of  incubation  frt)m  five  to  fifteen  days,  or 
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an  average  of  about  seven  days.    A  comparison  of  these  results  would 
seem  to  indicate  that  both  extremes  have  been  reached. 

In  experimenting  in  this  direction,  Dr.  Law  first  sought  to  ascertain 
the  tenacity  of  life  of  the  dried  virus.  Some  years  ago  Professor  Axe 
had  successfcQly  inoculated  a  pig  with  virus  that  hs^  remained  dried 
upon  ivory  points  for  twenty-six  days.  Li  order  to  carry  this  experi- 
ment still  further,  Dr.  Law  inoculated  three  pigs  with  virulent  products 
that  had  been  dried  on  quills  for  one  day,  one  wi&  virus  dried  on  a  quill  for 
four  days,  one  for  five  days,  and  one  for  six  days.  These  quills  had  been 
sent  from  Korth  Carolina  and  Kew  Jersey,  wrapx>ed  in  a  simple  paper 
covering,  and  were  in  no  way  specially  protected  against  the  action  of 
the  air.  Of  the  six  inoculations,  four  took  effect.  In  the  two  exceptional 
cases  the  quills  had  been  treated  with  disinfectants  before  inocnlatioD, 
so  that  tiie  failure  was  anticipated. 

Three  pigs  were  inoculated  with  diseased  intestine  which  had  been 
dried  for  t£ree  and  four  days  respectively.  The  intestine  was  dried  in 
the  free  air  and  sun,  and  the  process  was  necessarily  Edower  thani  in  the 
case  of  the  qmlls,  where  the  virus  was  in  a  very  thm  layer,  hence  there 
was  more  time  allowed  for  septic  changes.  In  all  three  cases  the  inocu- 
lation proved  successful  This  experiment  would  prove  that  the  morUd 
products^  even  in  comparatively  thick  layers,  may  dry  Gq[K>ntaiieoiiflly. 
and  retain  their  vitality  sufficiently  to  transmit  the  disease  to  the  mxm 
distant  States. 

Another  pig  was  inoculated  with  a  portion  of  moist  diseased  intestiiie 
sent  firom  Illinois  in  a  dosely-corked  bottle.  The  material  had  been  tbmt 
days  firom  the  pig,  and  smelt  slightly  putrid.  GQie  disease  developed  on 
the  sixth  day.  A  second  pig  was  inoculated  with  blood  from  a  diseased 
pig  that  had  been  kept  for  eleven  days  at  lOO^  F.  in  an  isolation  appara- 
tus, the  outlets  of  which  were  plugged  with  cotton  wooL  Illness  6ap6^ 
vened  in  twenty-four  hours. 

A  solitary  experiment  of  Dr.  Klein's  having  appeared  to  support  the 
idea  that  the  blood  was  non-virulent.  Dr.  Law  t^ted  the  matter  by  in- 
oculating two  pigs  with  the  blood  of  one  that  had  been  sick  for  nine 
days.  They  sickened  on  the  seventh  and  eightJi  days  respective]^,  and 
fix)m  one  of  these  the  disease  was  still  farther  propagated  by  inooidatnig 
with  the  blood  three  other  animals.  Notwithstanding  the  success  of 
these  three  experiments,  Dr.  Law  is  still  doubtful  of  the  blood  being  vir- 
ulent at  all  stages  of  the  disease. 

But  one  or  two  experiments  were  instituted  by  Dr.  Law  to  test  the 
question  of  infection  through  the  air  alone.  A  healthy  pig  placed  in  a 
pen  between  two  infected  ones,  and  with  tiie  ventilating  onflces  witiiin 
a  foot  of  each  other,  front  and  back,  had  an  elevated  temperature  on  the 
ninth,  tenth,  and  eleventh  days,  with  lameness  in  the  right  shoulder, 
evidently  of  a  rheumatic  character.  On  the  twenty-fourth  day  tiie  tem- 
oerature  i:ose  two  degrees,  and  remained  104^  F.  and  upward  for  six 
lays,  when  it  slowly  declined  to  the  natural  standard. 

A.  nealthy  pig  was  placed  in  a  pen  from  which  a  sick  one  had  been 
-"uoved  thirteen  days  before.  The  pen  had  been  simply  swept  out,  but 
^ui)jected  to  no  disinfection  other  than  the  free  circulation  of  air,  and  as 
ae  pig  was  placed  in  the  pen  on  December  19th,  all  moist  objects  had  be^i 
rozen  during  the  time  the  apartment  had  stood  empty.  The  pig  died  on 
^'^  fifteenth  day  thereafter,  without  having  shown  any  rise  of  tempera- 
uAe,  b"^  •  '^hpost-mortem  lesions  that  show^  the  operation  of  the  poison, 
^r,  L»>  ^.Ars  to  this  case  as  an  example  of  the  rapidly  fatal  action  ci 
iM^o  djuM^cte-     Jie  Y^if^^^   having  fallen  w^*^**  prostrating  effect  on  vital 

■v*«ranp     ''''i.^     iiTicrc    ,.<,.       ptf*a.iTir     'xnf\  c^i  "li*-    .fto'H-   VmiVkTV)  there  WaS'  t-*™^ 
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for  tko  fiill  development  of  all  the  other  lesions.  It  fully  demonstrates 
the  preservation  of  the  poison  in  a  covered  building  at  a  temperature 
below  the  freezing  point. 

Perhaps  the  most  important  experiments  conducted  by  Dr.  Law  were 
those  relating  to  the  inoculation  of  other  animals  than  swine  with  tiie 
virus  and  morbid  products  of  pigs  suffering  with  tiie  plague,  and  the 
transmission  of  the  disease  from  these  animals  back  to  healthy  hogs. 
A  merino  wether,  a  tame  rabbit,  and  a  Newfoundland  puppy  were  in- 
oculated with  blood  and  pleural  fluid  containing  numerous  actively 
moving  bacteria,  taken  from  the  right  ventricle  and  pleur»  of  a  pig 
that  had  died  of  the  fever  the  same  morning.  Next  day  the  temperature 
of  aU  three  was  elevated.  In  the  puppy  it  became  normal  on  the  third 
day,  but  on  the  eighth  day  a  large  abscess  formed  in  the  seat  of  inoc- 
ulation and  burst.  The  rabbit  h^  elevated  temperature  for  eight  days, 
lost  appetite,  became  weak  and  purged,;and  its  blood  contained  myriads 
of  the  characteristic  bacteria.  The  wether  had  his  temperature  raised 
for  an  equal  length  of  time,  and  had  bacteria  in  his  blood,  tiiough  not 
so  abundantly  as  in  that  of  the  rabbit.  The  sheep  and  rabbit  had  each 
been  unsuccessfully  inoculated  on  two  former  occasions  witJi  the  blood 
of  sick  pigs,  in  which  no  moving  bacteria  had  been  detected.  Subse- 
quently, after  two  inoculations  with  questionable  results,  made  with  the 
blood  or  sick  pigs  in  which  no  microzymes  had  been  observed,  Dr.  Iaw 
succeeded  in  iaoculating  a  rabbit  with  the  pleural  effiision  of  a  pig  that 
had  died  the  night  before,  and  in  which  were  numerous  actively  moving 
bacteria.  Next  day  the  rabbit  was  very  feverish  and  quite  ill,  and  con- 
tinued so  for  twenty-two  days,  when  it  was  killed  and  showed  lesions  in 
many  respects  resembling  those  of  the  sick  pigs.  The  blood  of  the  rab- 
bit contained  active  microzymes  like  those  of  the  pig.  On  the  fourth 
day  of  sickness  the  blood  of  the  rabbit  containing  bacteria  was  inocu- 
lated on  a  healthy  pig^  but  for  fifteen  days  the  pig  showed  no  signs  of 
illness.  It  was  then  remoculated,  but  this  time  with  the  discharge  from 
an  open  sore  which  had  formed  over  an  engorgement  in  the  groin  of  the 
rabbit.  Illness  set  in  on  the  third  day  thereaSber  and  continued  for  ten 
days,  when  the  pig  was  destroyed  and  found  to  present  the  lesions  of 
the  oisease  in  a  moderate  degree.  A  second  pig,  inoculated  with  frozen 
matter  which  had  been  taken  from  the  open  sore  on  the  rabbit^s  groin, 
sickened  on  the  thirteenth  day  thereafter,  and  remained  ill  for  six  days, 
when  an  imminent  death  was  anticipated  by  destroying  the  animaL 
During  life  and  after  death  it  presented  the  phenomena  of  the  plague  in 
a  very  violent  form. 

The  results  of  these  experiments  have  convinced  Dr.  Law,  as  they 
must  convince  others,  that  the  rabbit  is  itself  a  victim  of  this  disease, 
and  that  the  poison  can  be  reproduced  and  multiplied  in  the  body  of 
this  animal  and  conveyed  back  with  undiminished  virulence  to  the  pig. 
Dr.  Klein  had  previously  demonstrated  the  susceptibility  of  mice  and 
guinea  pigs  to  the  disease.  The  rabbit,  and  still  more  tJ^e  mouse,  is  a 
fr^uent  visitor  of  hog  pens  and  yards.  The  latter  eats  from  the  same 
feeding  troughs  with  the  pig,  hides  under  the  same  litter,  and  runs  con- 
stant risk  of  infection.  Once  iofected,  they  may  carry  the  disease  to 
long  distances.  During  the  progress  of  severe  attacks  of  the  disease, 
their  weakness  and  inability  to  escape  will  make  them  an  easy  prey  to 
the  omnivorous  hog ;  and  thus  sick  and  dead  alike  will  be  devoured  by 
the  doomed  swine. 

Dr.  Law  says  that  the  infection  of  these  rodents  creates  the  strongest 
presumption  that  other  genera  of  the  same  family  ipay  also  contract  the 
disease,  and  by  virtue  of  an  even  closer  relation  to  t^e  pigs,  may  succeed 
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in  conveying  the  malady  to  distant  herds.  The  rat  is  suggested  as  being 
almost  nbiqiiitoiis  in  piggeries,  and  more  likely  than  any  other  rodent 
to  coiitiact  and  transmit  the  disease  to  distant  farms.  In  order  to  test 
its  susceptibility  to  the  poison,  Dr.  Law  inoculated  a  rat  with  the  virus 
from  a  sick  pig,  but  unfortunately  tbe  subject  died  on  the  secondxday 
thereafter.  The  body  showed  slight  suspicious  lesions,  such  as  congested 
lungs  with  considerable  interlobular  exudation,  congested  small  intes- 
tines, dried-up  contents  of  the  large  intestines,  and  sanguinous  discolor- 
ation of  the  tail  from  the  seat  of  inoculation  to  the  tip.  With  the  firesh 
congested  small  intestine  of  the  rat  he  inoculated  one  pig,  and  with  the 
frozen  intestine  one  day  later  he  inoculated  a  second.  The  first  showed 
no  rise  of  temi)erature,  loss  of  a])petite,  or  digestive  disorder ;  but  on 
the  sixth  day  pink  and  violet  eruptions,  the  size  of  a  pin^s  head  and  up- 
wards, appeared  on  the  teats  and  belly;  and  on  the  tenth  day  there  was 
a  manifest  enlargement  of  the  inguinal  glands.  In  the  second  pig  in- 
oculated, the  symptoms  were  too  obscure  to  be  of  any  real  value.  Dr. 
Law  will  continue  his  experiments  with  this  rodent. 

In  addition  to  the  above,  Dr.  Law  experimented  on  two  sheep  of  dif- 
ferent ages,  an  adult  merino  wether  and  a  cross-breed  lamb,  and  in  both 
cases  succeeded  in  transmitting  the  disease.  With  the  mucua  from  the 
anus  of  the  wether  he  inoculated  a  healthy  pig,  which  showed  a  slight 
elevation  of  temperature  for  five  days,  but  witnout  any  other  marked 
symptoms  of  illness.  Eleven  days  later  it  was  reinoculated  with  scab 
from  the  ear  of  the  lamb,  and  again  three  days  latar  with  anal  mociui 
from  the  sheep.  The  day  preceding  the  last  inoculation  it  was  notieed 
that  the  inguinal  glands  were  much  enlarged,  and  in  six  days  thereafter 
the  temperature  was  elevated  and  purple  spots  appeared  on  the  b^y. 
At  the  time  that  Dr.  Law  closed  his  report  this  fever  ha<l  lasted  but  a 
few  days,  tut  he  regards  the  symptoms,  taken  in  connection  with  the 
violent  rash  and  the  enlarged  lymphatic  glands,  as  satisfactory  evidence 
of  the  presence  of  the  disease.  It  can,  therefore,  be  affirmed  ot  the 
sheep  as  of  the  rabbit,  that  not  only  is  it  subject  to  this  disease^  but 
that  it  can  multiply  the  i>oison  in  its  system  and  transmit  it  back  to  the 

Among  tbe  later  experiments  by  Dr.  Law  was  one  inaugurated  with 
the  view  of  testing  the  vitality  of  frozen  products  of  the  d&ease.  ThiB 
point  was  briefly  alluded  to  above,  but  its  importance  would  seem  to 
call  for  further  attention.  In  two  eases  healthy  pigs  were  inoculated 
with  vii'ulent  products  which  had  been  frozen  hard  for  one  and  two  days 
respectively.  In  both  instances  the  resulting  disease  was  of  a  very  vio- 
lent tyi)e,  and  would  have  proved  fatal  had  it  been  left  to  run  its  course. 
The  freezing  had  failed  to  impair  the  virulence  of  the  product;  on  the 
contrary,  it  had  only  sealed  it  up  to  be  oi)ened  and  given  free  course  on  the 
recurrence  of  warm  weather.  Once  frozen  no  change  could  take  place 
until  it  was  again  thawed  out,  and  if  it  was  preserved  for  one  night  un- 
changed in  its  potency*  it  would  be  equally  unaffect<*d  after  the  lapse  of 
many  months,  provided  its  liquids  had  remained  in  the  same  crystalline 
condition  throughout.  It  is  in  this  way,  no  doubt,  that  the  virus  is  often 
preserved  through  the  winter  in  pens  and  yards,  as  well  as  in  cars  and 
other  conveyr.nces,  to  break  out  anew  on  returning  spring.  The  import- 
ance of  this  discovery,  as  applied  to  preventive  measures,  cannot  be  over- 
estimated. Infected  yards  and  other  open  and  uncovered  places  may 
not  be  considered  safe  until  after  two  months'  vacation  in  summer,  and 
not  then  if  sufficient  rain  has  not  fallen  during  the  interval  to  insure  the 
soaking  and  putrid  decomx)osition  of  all  orgai^  matter  near  the  enufaoe. 
This  mil  be  made  more  apparent  by  reference  to  an  expexiauso^  n^Adi 
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resulted  in  the  successfal  inoculation  of  pigs  with  vims  that  had  been 
kept  for  a  month  in  dry  wheat  bran.  In  winter,  on  the  other  hand,  the 
yard  or  other  open  and  infected  place  may  prove  non-infecting  for  weeks 
and  even  months  and  yet  retain  the  vutis  in  readiness  for  a  new  and 
dexidly  course  as  soon  as  mild  weather  sets  in.  Safety  under  such  cir- 
cumstances is  contingent  on  a  disuse  of  the  premises  so  long  as  the  frost 
continues,  and  for  at  least  one  month  or  more  thereafter.  Even  during 
the  continttance  of  frost  such  places  are  dangerous,  as  the  heat  of  the 
animal's  body  or  of  the  rays  of  the  sun  at  midday  may  suffice  to  set  the 
virus  free. 
The  following  reports  are  submitted  without  farther  comment: 


REPORT  OF  DR.  H.  J.  DETMERS,  V.  S. 

Hon.  Wm.  G.  LeDuc, 

Commissioner  of  Agriculture : 

Sib  :  Having  been  appointed  by  you  as  one  of  the  inspectors  to  make 
an  investigation  of  the  diseases  prevailing  among  swine,  I  forwarded  to 
you  my  written  acceptance,  immediately  after  I  received  my  appoint- 
ment, on  July  29, 1878,  and  took  at  once  the  necessary  steps  to  obtain 
reliable  information  as  to  the  localities  where  the  disease  of  swine, 
known  to  the  farmers  as  ^'hog-cholera/'  was  at  that  time  prevailing.  I 
made  also  such  other  preparations  as  I  deemed  necessary  to  successftil 
investigation,  and  provided  myself  with  a  good  Hartnack  microscope^ 
divers  chemicals  and  medicines,  a  clinical  thermometer,  &c.  Among 
all  the  places  and  localities  at  which  the  disease,  as  reported,  was  very 
frequent,  I  selected  Champaign,  Champaign  County,  Illinois,  as  afford- 
ing the  greatest  facihties  for  the  intended  investigation,  or  the  most 
suitable  basis  for  my  oi)erations,  and  repaired  to  that  place  on  tiie 
second  day  of  August.  I  foimd  what  I  expected,  i.  e.,  numerous  cases 
of  disease  in  the  vicinity  of  Champaign  and  Urbana,  and  offers  of  assist- 
ance by  F.  W.  Prentice,  M.  D.,  and  M.  R.  O.  V.  S.,  who  is  lecturer  on  vet- 
erinary' science  in  the  Illinois  Industrial  University  at  Urbana,  and  of 
Prof.  T.  J.  Burrill,  ]\I.  A.,  who  is  professor  of  botany  and  microscopist 
in  thp  «ame  institution.  Dr.  Prentice  had  even  the  kindness  of  offering 
to  me,  for  experimental  purposes,  the  free  use  of  his  veterinary  infirmary 
buildings.  Thatoffer,  of  course,  wasaccepted.  Besides  that.  Dr.  Prentice, 
who  is  a  very  able  and  well-educated  veterinary  surgeon,  has  assisted 
nie  otherwise  very  essentially  in  my  work,  and  took  charge  of  my  ex- 
perimental animals  whenever  I  was  obliged  to  be  absent  for  a  short 
time.  I  am,  therefore,  very  much  indebted  to  him  for  his  valuable  help 
and  kind  assistance.  Professor  BurriU  has  assisted  me  in  my  microscop- 
ical ejraminations. 

Arrived  at  Champaign  I  made  my  plans  as  to  the  manner  in  which  to 
proceed  with  my  investigation.  Bjiowing  that  an  enemy  can  only  be 
conqnere<:l  by  being  well  known,  I  deteimined  to  ascertain  first  the  real 
nature  of  tlie  disease  I  had  to  deal  with.  That  accomplished,  I  pro- 
posed to  direct  my  attention  exclusively  to  investigating  and  ascertain- 
ing the  causes,  reasoning  that,  if  the  causes  are  known,  it  cannot  be 
very  difficult  to  dcAise  proper  and  efficient  means  of  prevention,  and- 
perhaps,  remedies  that  wiU  effect  a  cure.  At  any  rate,  a  knowledge  oi 
the  causes  of  a  disease  affords  not  only  a  sound,  but  in  fact  the  only 
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basis  of  successful  prevention  and  rational  treatment.  This  plan  I  have 
executed  as  far  as  circumstances  and  the  time  granted  have  permitted 
me  to  do. 

In  order  to  become  thoroughly  acquainted  with  the  nature  of  the  so- 
called  ^'hog-cholera,"  or  more  appropriately  "swine-plague,^  called 
also  typhoid,  pig-typhoid,  enteric  fever,  pneumo-enteric  fever,  hog  or 
swine  disease,  &c.,  I  have  made  during  the  time  fix)m  August  2nd  to 
l^ovember  1,  54  visits  to  26  diflferent  herds  of  diseased  swine,  and  53 
post-mortem  examinations^  and  have  examined  microscopically  the  blood, 
diverse  other  fluids,  morbid  products,  and  tissues  of  42  sick  or  dead  ani- 
mals. 

For  the  purpose  of  ascertaining  the  cause  or  causes  of  the  disease,  I 
have  also  made  numerous  experiments,  a  detailed  account  of  most  of 
which  will  be  found  in  this  report.  After  having  inquired  into  the 
causes,  I  have  made  other  experiments  in  regard  to  preventioii  and 
treatment. 

The  following  may  be  considered  as  the  result  of  my  investigations: 

1.  DESCRIPTION  OF  SWINE-PLAaUE. 

The  disease,  commonly  known  as  ^^hog-cholera"  to  the  fEumeors,  but 
which  may,  more  appropriately,  be  called  swine-plague— a  name  which 
I  shall  use  exclusively  hereafter— is  a  disease  9ui  generiSj  peculiar  to 
swine,  is  neither  cholera  nor  anthrax ;  it  somewhat  resembles  the  enteric 
fever,  or  dothinenteria,  of  man,  but  is  not  identical  with  the  same;  is 
communicated  from  one  animal  to  another  by  direct  siad  indirect  inflBO- 
tion;  has  usually  a  subacute  course;  is  extremely  &tal,  especially 
among  young  animals;  and  exempts  neither  sex,  age,  nor  breed,  but 
seems  to  prefer,  in  its  attacks,  for  reasons  hereafter  to  be  explamed, 
large  herds,  and  is  always  most  fatal  in  such  sties,  pens,  and  yards  in 
which  many  animals  are  crowded  together.  Some  Individual  AniTwrnla 
seem  to  have  more  predisposition  to  the  disease  than  otheors.  The 
morbid  process,  although  in  all  cases  essentially  the  same,  is  not  re- 
stricted to  a  single  part  or  organ,  or  to  a  set  of  organs,  but  can  have 
its  seat  almost  everywhere — ^in  the  tissue  of  the  lungs,  in  the  pleura 
and  pericardium,  in  the  heart,  in  the  lymphatic  system,  in  the  i>erit(mei]m, 
in  all  mucous  membranes,  especially  in  those  of  the  intestines,  in  the 
liver,  in  the  spleen,  and  even  in  the  skin.  Only  the  pulmonal  tissne  and 
the  lymphatic  glands  are  invariably  affected. 

2.  THE  SYMPTOMS. 

The  symptoms,  although  presenting  certain  characteristics,  observed 
more  or  less  in  the  affected  animals,  vary  considerably  in  different  cases, 
even  in  one  and  the  same  herd^  but  still  more  so  in  different  herds,  ana 
in  different  seasons  and  localities.  The  causes  of  these  differences  will 
hereafter  be  fully  explained. 

To  convey  a  better  idea  of  the  features  of  swine-plague,  as  presaited 
in  the  living  animal,  I  shall  first  give  an  outline  of  all  the  symptoms  ob- 
served in  a  large  number  of  hogs  and  pigs,  and  shall  append,  in  order 
to  show  what  combinations  may  occur  in  an  individual  animal,  a  de- 
scription of  the  symptoms  presented  by  some  of  my  experiment^  pigs. 

Swine-plague  announces  its  presence  very  often  by  a  cold  shivering, 
lasting  i^m  a  few  minutes  to  several  hours,  frequent  sneezing,  and  more 
or  less  coughiug.    The  symptoms  of  shivering  and  sneesing  are  gen- 
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erally  noticed.  At  the  beginning  of  the  disease  the  temperature  of  the 
body  seems  t>o  be  increased.  The  thermometer  indicated  from  IO40  to 
I660  F.  Still,  not  much  i^eliance  can  be  placed  on  the  temperature,  as 
indicated  by  the  thermometer.  In  some  cases  it  was  found  to  be  very 
high — ^in  one  case  as  high  as  lll^  F. — and  in  others  below  normal.  It 
was  always  more  or  less  variable,  and  has  been  found  decreasing  at  the 
very  height  of  the  disease.  I  have  come  to  the  conclusion  tiiat  in  dis- 
eases of  swine  thermometry  is  of  a  very  doubtful  practical  value,  be- 
cause to  ascertain  the  temperature  of  a  hog,  that  is  not  extremely  low 
or  in  a  dying  condition,  by  introducing  a  thermometer  iuto  the  rectum, 
requires  the  use  of  force,  because  a  hog  or  pig  can  very  seldom  be  per- 
suaded to  submit  to  that  operation  without  struggling  and  without  bekig 
held ;  and  struggling,  aecording  to  my  observation^ncreases  the  tem- 
X>erature  of  such  an  irritable  animal  immediately.  The  general  appear- 
ance of  the  animal,  if  correctly  analyzed,  is  of  much  more  diagnostic 
and  prognostic  value  than  the  differences  of  temperature  as  indicated 
by  the  thermometer.  In  diseases  of  swine  the  latter  is,  at  best,  a  nice 
and  interesting  plaything  in  the  hands  of  the  inexperienced. 

The  first  symptoms  arQ  usually  followed  within  a  short  time  by  a 
partial,  and  afterwards  by  a  total  loss  of  appetite;  a  rough  and  some- 
what staring  appearance  of  the  coat  of  hair;  a  drooping  of  tiie 
ears  (characteristic);  loss  of  vivacity;  attempts  to  vomit  (in  some 
cases) ;  a  tendency  to  root  in  the  bedding,  and  to  lie  down  in  a  dark 
and  quiet  comer;  a  duU  look  of  the  eyes,  which  not  seldom  become  dim 
and  injected ;  swelling  of  the  head  (observed  in  several  cases) :  erup- 
tions on  the  ears  and  on  other  parts  of  the  body  (quite  frequent) ;  bleeding 
from  the  nose  (in  a  few  cases);  swelling  of  the  eyelids,  and  partial  or 
total  blindness  (in  live  or  six  cases);  dizziness  or  apparent  pr^sure 
upon  the  brain;  accelerated  and  frequently  laborious  breathing;  more 
or  less  constipation,  or,  in  some  cases,  diarrhea ;  a  gaunt  api>earance  of 
the  flanks ;  a  pumping  motion  of  the  same  at  each  breath ;  rapid  ema- 
ciation; a  vitiated  appetite  for  dung,  dirt,  and  saline  substances;  in- 
creased thirst  (sometimes) ;  accumulation  of  mucus  in  the  cantM  of 
the  eyes  (very  often  at  an  early  stage  of  the  disease) ;  more  or  less  copi- 
ous discharges  from  the  nose,  &c.  The  peculiar  offensive  and  fetid 
smell  of  the  exhalations  and  of  the  excrements  may  be  considered  as 
characteristic  of  the  disease.  This  odor  is  so  penetrating  as  to  announce 
the  presence  of  the  disease,  espeoially  if  the  herd  of  swine  is  a  large 
one,  at  a  distance  of  half  a  mile  or  even  farther,  provided  the  wind  is 
favorable.  K  the  animals  are  inclined  to  be  costive^  the  dung  is  usually 
grayish  or  brownish  black,  and  hard;  if  diarrhea  is  present  the  feces 
are  semi-fluid,  and  of  a  grayish-green  color,  and  contain,  in  some  cases, 
an  admixture  of  blood.  In  a  large  number  of  cases  the  more  tender 
I)ortions  of  the  skin  on  the  lower  surface  of  the  body,  between  tiie  hind 
legs,  behind  the  ears,  and  even  on  the  nose  and  on  the  neck,  exhibit 
numerous  larger  or  smaller  red  spots,  or  (sometimes)  a  uniform  redness 
(lied  Soldier  of  the  English).  Toward  a  fatal  termination  of  the  dis- 
ease this  redness  changes  frequently  to  purple.  A  physical  exploration 
of  the  thorax  reveals,  if  pleuritis  is  existing,  frequently  a  plain  rubbing 
sound.  As  the  morbid  process  progresses  the  movements  of  the  sick 
animal  become  weaker  and  slower;  tiie  gait  becomes  staggering  and  un- 
decided ;  the  steps  made  are  short,  as  if  the  animal  was  unable  to  ad- 
vance its  legs  without  pain ;  sometimes  lameness,  especially  in  a  hind 
leg  (not  very  often),  and  sometimes  great  weakness  in  the  hind  quarters, 
or  partial  paralysis  (oftener)  make  their  appearance.  The  head,  if  the 
animal  is  on  its  legs,  seems  to  be  too  heavy  to  be  carried,  and  is  Kept  in 
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a  drooping  ])OBition  with  the  nose  almost  touching  the  ground ;  but  aa 
a  general  rule  the  diseased  animals  are  usually  found  lying  down  in  a 
dark  and  quiet  comer  with  the  nose  hid  in  the  bedding.  If  a  fatal  ter- 
mination is  approaching,  a  very  fetid  diarrhea  (usually  one  or  two  days 
before  death)  takes  the  place  of  the  previous  costiveness ;  tiie  voice 
becomes  very  peculiar,  grows  very  faint  and  hoai-se ;  the  sick  animal 
manifests  a  great  indifl'erence  to  its  surroundings,  and  to  what  is  going 
on  5  emaciation  and  general  debility  increase  very  fast ;  the  skin  (es- 
pecially if  the  disease  has  been  of  long  duration)  becomes  wrinjtied, 
hard,  dry,  parchment-like,  and  very  unclean ;  a  cold  clammy  sweat 
breaks  out  (observed  several  times,  once  as  early  as  forty-eight  hoars 
before  death),  and  death  ensues  either  under  convulsions  (comparatively 
rare),  or  gradually  and  without  any  struggle.  A  peculiar  sj'mptom, 
which,  however,  has  been  observed  only  once,  in  a  litter  of  nine  pigs, 
about  a  week  old,  at  the  beginning,  or  in  the  iirst  stage  of  the  disease, 
may  here  be  mentioned.  It  consisted  in  a  pecuhar  and  coustajit  twitdi- 
ing  of  all  voluntary  muscles.  All  nine  pigs  died,  and  I  am  sorry  that 
I  had  no  opportunity  to  make  any  iwst  nwrlem  examination. 

In  some  cases  numerous  eruptions  (ulcerous  nodules)  appeared  on  the 
tender  skin  on  the  lower  surface  of  the  boily'between  the  legs  and  be- 
hind the  ears,  and  in  a  few  cases  whole  pieces  of  skm  (in  one  case  aa 
large  as  a  man's  hand)  were  destroyed  by  the  morbid  process,  sloughed 
off,  and  left  behind  a  raw,  ulcerous  surface.  In  another  case  a  part  of 
the  lower  Up,  of  the  gums,  ajid  of  the  lower  jaw-bone  had  us^L^g<Mie 
ulcerous  destinction. 

Wherever  pigs  or  hogs  had  been  ringed ,  the  wounds  thus  made  showed 
a  great  tendency  to  ulcerate.  In  several  cases  the  morbid  process  bad 
caused  suificient  ulcerous  destxTiction  to  form  an  opening  directly  iato 
the  nasal  cavities  large  enough  to  enable  the  animal  to  breatibie  through, 
instead  of  through  the  nostrils,  which  had  become  nearly  closed  by 
swelling  and  by  exudations  and  morbid  products  adhering  to  Qieir 
borders. 

In  thobc  few  cases  in  which  the  disease  has  not  a  fatal  termination 
the  symptoms  gradually  disappear,  coughing  becomes  more  frequent  aod 
easier ;  the  discharges  fi'om  the  nose,  for  a  day  or  two,  become  copious. 
but  soon  diminish,  and  finally  cease  altogether ;  appetito  returns,  and 
becomes  normal;  the  offensive  smell  of  the  excrements  disappears; 
sores  or  ulcers  that  may  happen  to  exist  show  a  tendency  to  heal;  the 
animal  becomes  more  lively,  and  gains,  though  slowly,  in  flesh  and 
strength ;  but  some  dithculty  of  breathing,  and  a  short,  somewhat  hoarse, 
hacking  cough  remains  lor  a  long  time. 

SyfnpiomH  of  special  eoAet. — Experimental  pi ^8  No3.  5  and  6,  both  of  the  same  litter, 

•id  about  iii'tf  eu  weeks  old,  were  led  ou  the  sixth  day  of  September  with  the  flftomaohj 

.at  lu  piocer^  the  ciecum^Aiid  the  spleen  of  exx>oriment^  pig  No.  2,  which  bsd  dlM 

Ko  BdikiiQ  day. 

^"^iember  7. — Pig  No.  5  conglis  a  little  but  oats  well;  pig  No.  6  has  a  slight  oatsnli ; 

-  ae  yellow  mucus  in  inner  canthns  of  one  eye. 
kpieniher  8. — IJotli  pign  thn  same  as  yesterday. 
September  9. — Both  pij^s  have  very  good  apx>otite. 

*eptember  10. — Both  pigs  seem  to  be  as  weU  as  possible ;  consume  all  their  fbod 
.'    ''dily. 

''vlemher  11. — Both  pigs  apparently  healthy ;  neither  one  shows  sjiy  symptomi  of 

*epteniher  12. — Both  pigs  evidently  sick  ;  they  are  tardy  in  their  moTemcnta;  (heir 
.s  are  drooi)ing;  their  appetite  diminished.    Pig  No.  5  made  attempts  to  vomit. 
'^^ierr^''     '*      Soth  j^^<^°  but  especially  pig  No.  5,  are  verj"  sick  ;  take  scarcely  any 

-  .1 ;  Bmrr  ^enc^         xide  themselves  in  a  comer;  coat  of  hair  looks  rough  ana 
'    ^ing ;  fl&i  e  th..         ^-''"ulation  of  mucus  in  the  inner  canthi  of  tibe  eyefl.    Nol 
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September  14. — Pig  No.  5,  both  eyes  nearly  closed ;  is  weak,  though  not  very ;  ema- 
oiati)8  rapidly  ;  appetite  is  poor.  No.  6  has  its  eyes  yet  open;  otherwise  about  the 
samo  as  No.  5. 

Septcftnber  15. —  Pig  No.  5,  eyes  closed ;  is  very  loath  to  move,  and  shows  plain  symp- 
toms of  pneumonia.  Pig  No.  6,  too,  shows  symptoms  of  pneumonia,  but  they  are  less 
Eronouiiced  ;  is  without  appetite,  and  just  as  much  emaciated  as  No.  5.  The  skin  of 
oth  animals  is  hard  and  dry ;  and  their  coat  of  hair  rough  and  staring ;  their  bowels 
are  costive ;  but  little  dung  is  voided.  Both  animals  betray  plain  indications  of  pain 
and  snfl'ering  ;  neither  one  seems  to  bo  very  thirsty. 

Septemhir  16. — Pig  No.  5  very  weak,  breathes  ono  hundred  times  per  minute ;  its 
blanks  are  working  forcibly ;  slight  lameness  in  left  hind  leg.  Pig  No.  C  is  also  very 
weak,  but  is  yet  able  to  run ;  passed  a  large  quanti*;y  of  urine  of  a  bright  yellow  color. 
The  appetite  of  both  pigs  for  food  is  reduced  to  nothing,  but  both  exhibit  a  vitiated 
appetite,  and  eat  each  other's  dung,  or  their  own,  as  soon  almost  as  it  drops.  The 
skin  is  very  hard  to  the  touch,  parchment-like,  and  seems  to  stick  to  the  bones.  In 
the  evening  pig  No.  f)  is  extremely  weak  ;  is  scarcely  able  to  move ;  its  breathing  is 
diiTicnlt  and  distressing.    No.  6  is  about  the  same  as  in  the  morning. 

September  17. — Pig  No.  5  shows  symptoms  of  dropsy  in  the  chest,  and  breathes  with 
ffreat  difficulty,  about  one  hundred  times  per  minute.  In  the  evening  the  pump- 
ing motion  of  the  Hanks  is  increased,  but  the  respiration  is  slower — about  fifty-six 
breaths  per  minute.  Pig  No.  6  is  a  little  more  lively  than  No.  5,  but  also  very  sick, 
and  has  no  appetite.  Both  pigs  failed  to  void  any  dung  from  8  o'clock  a.  m.  to  6 
o'clock  p.  m. 

September  18.— Pig  No.  5  exco^ngly  emaciated,  some  rattling  noise  in  the  respira- 
tory passages.     Pig  No.  6  about  the  same  as  yesterday. 

September  19.— Pi^  No.  6  emaciated  to  the  utmost,  but  otherwise  apparently  not 
worse.  Pig  No.  ♦}  ^ihows  apparent  improvement ;  is  a  little  livelier  than  before ;  has 
some  appetite ;  conauTned  ono  ear  of  com  during  the  last  twenty-four  hours.  In  tho 
evening  pig  No.  r>  brearhes  with  the  greatest  difficulty,  one  hundred  and  four  times  per 
minute.     No.  6  unchanged. 

September  20.— Pig  No.  5  very  sick ;  breathes  with  great  difficulty.  No.  6  apparently 
improving. 

September  21. — Pig  No.  5  just  alive.  Both  pigs  have  been  lying  nearly  all  day  in  one 
comer  of  their  sty,  thoir  noses  buried  in  the  bedding.  In  the  evening  pig  No.  5  is  i)6r- 
8pirin>^ ;  sweat  cold  and  clammy. 

*  September  'i^i. — Pig  No.  r>  breathes  sixty-fonr  times  per  minute,  with  jerking  motions 
of  the  tlniiks,  and  so  far  has  been  more  or  less  constipated,  but  now  has  diarrhea ;  feces 
grayish-green,  semi-fluid,  and  exceedinglv  fetid.  Pig  No.  6  is  less  emaeiated  than  No. 
5,  has  n(»  diarrh'.'a,  and  eats  a  little.  IJnno  of  No.  5,  examined  under  the  mioroscope. 
contained  innumerable  bacillus-germs  (micrococci  of  Hallier),  and  a  few  huoUli  suisr 
(See  drawing  I,  iif^.  1.) 

SeptcmUr  23. — Pig  No.  u  a  mere  skeleton,  and  extremely  weak;  breathes  only  forty- 
eight  times  per  minute.  Pi«;  No.  6  not  quite  so  low;  breathes  only  thirty-six  times 
per  minute.  In  afternoon  pig  No.  5  too  weak  to  stand  on  its  legs ;  breathes  fifty-two 
times  per  minute ;  is  sweating ;  the  sweat  cold  and  clammy.  Seeing  that  the  uiimal 
could  not  posaihly  live  till  next  morning,  and  desiring  to  make  the  poit  mortem  exam- 
ination before  putrefaction  should  set  in,  I  killed  pig  No.  5  by  bleeding  at  6  o'clock 
p.  m.    (As  to  rcbuH  of  post  mortem  examination,  see  chapter  on  Morbid  Changes.) 

September  24. — Pig  No.  6  very  sick ;  eats  scarcely  anything. 

September  25. — Pig  No.  6  shows  slightly  incoreased  appetite,  and  fully  as  much,  if  not 
mn:e,  liveliness  than  on  any  day  last  week.  It  almost  seems  as  if  some  real  improve- 
ment is  going  on,  notwithstanding  very  serious  morbid  changes  must  have  taken 
placf. 

Septf^nber  26. — Pig  No.  6  oats  some  in  the  morning,  but  does  not  seem  to  care  for 
any  foori  at  noon ;  appears  to  be  a  tnUe  bloated ;  droops  its  head,  and  holds  its  nose 
to  the  ground. 

Sepiember  27. — Pig  No.  6  decidedly  worse;  breathes  seventy-two  times  per  minute ; 
head  dro(»piDg;  nose  to  the  ground;  back  arched;  skin  very  dry  and  hard  to  the 
touch  ;  no  appetite  whatever. 

Scpicinbtr'^!:). — Pig  No.  6,  which  was  very  low  last  night,  has  somewhat  recuperated, 
and  w  moving  again;  consumed  some  water,  and  also  a  littie  food. 

S{^Uimbir  'J^). — Pig  No.  G  exceedingly  emaciated  and  very  weak;  breathes  thirty- 
eiglit  tiiiif's  per  minute ;  holds  its  nose  X)er8istently  to  the  ground,  and  has  no  appetite 
whatever. 

Siptembcr  [\0. — Found  pig  No.  C,  at  7  o'clock  a.  m.,  lying  dead  in  a  comer  of  its  sty, 
(See  chax'ter  on  Morbid  Changes  as  to  result  of  post  mortenh  examination.) 

*  I  have  chosen  tho  xmmo  ''bacillus  «i/i«"  becausd  the  baciUi^  as  will  appear  hereafter,  seem  to  bo  pe> 
cojiar  to  gwine-pla^io,  and  have  not  been  before  named  as  £ar  as  X  U&vo  uecn  able  to  lean). 
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It  may  be  well  to  add  a  brief  account  of  the  symptoms  and  the  progress  of  the  dis- 
ease,  as  obeers'ed  in  experimental  pi^;  B,  a  sow  pig,  about  fourteen  weeks  old,  and  of 
mixed  Poland  China  and  Berkshire  stock.  Pic  B  was  put  in  pen  No.  3.  together  with 
pig  No.  6,  on  September  24.  The  same  was  andremained  perfectly  healthy  nntil  Octo- 
ber 2y  when  the  first  symptoms  of  disease  made  their  appearance.  I  find  in  my  diuy 
the  following  notes : 

October  2. — ^Pig  B  shows  symptoms  of  sickness;  sneezes;  has  an  eruption  on  both 
ears ;  is  not  quite  as  lively  as  it  used  to  be ;  appetite  is  diminished ;  curl  is  oat  of  its 
tail. 

October  3. — ^Pig  B  has  but  little  appetite ;  is  decidedly  sick.  In  afternoon  showo 
unmistakable  symptoms  of  sickness ;  ears  are  drooping ;  no  appetite ;  great  tendency 
to  lie  down  in  a  comer ;  hides  its  nose  in  the  bedding. 

October  4. — Pig  B  about  the  same  as  yesterday ;  has  eaten  a  little. 

October  5. — ^Pig  B  hides  its  nose  in  the  bedding ;  has  no  appetite  whateyer ;  emacia- 
tion has  taken  place.  B,  although  a  week  ago  a  better  and  heavier  pig  than  C,  a  td31 
sister,  and  of  the  same  litter,  is  now  considerably  lighter. 

October  7. — ^Pig  B  very  sick ;  still,  seems  to  have  a  desire  to  eat,  but  takes  hold  of  an 
ear  of  com  so  feebly  as  to  make  it  appear  that  it  has  not  sufficient  strength  in  ^ 
jaws  to  shell  the  com;  gave  it,  therefore,  shelled. 

October  8. — ^Pig  B  very  sick ;  hides  in  its  comer ;  ears  are  cold ;  other  parts  of  tht 
body  wamti ;  no  appetite ;  great  indifference  to  surroundings ;  emaciation  rapid. 

October  9. — ^Pi^  B  about  uie  same  as  yesterday. 

October  10. — ^Pig  B  is  getting  worse ;  does  not  eat  anything. 

October  11. — ^Pig  B  found  dead  in  its  pen  in  the  morning. 

These  three  cases  show  that  the  symptoms  vary  in  different  oaseSi 
and  that  those  which  are  constant  can  scarcely  be  considered  as  veiy 
characteristic.  Still,  if  the  yarions  symptoms  presented  by  an  indi- 
Tidnal  animal  are  taken  as  a  whole,  a  diagnostic  mistake  is  scaroely 
possible. 

The  diagnosis  is  very  easy,  especially  if  swine-plague  is  known  to  be 
prevailing  in  the  neighborhood,  or  has  already  made  its  appearanoe  in 
the  herd,  and  if  the  anamnesis,  and  the  fact  that  many  s>.TiiTnn.lB^  are 
attacked  at  once,  or  within  a  short  time  and  in  rapid  succession,  are 
taken  into  consideration.  As  symptoms  of  special  diagnostio  value, 
scarcely  ever  absent  in  any  case,  may  be  mentioned  the  drooping  of 
the  ears  and  of  the  head;  more  or  less  coughing;  the  duU  look  of  the 
eyes;  the  staring  appearance  of  the  coat  of  hair;  the  partial  or  total 
want  of  ai^tite  for  food;  the  vitiated  appetite  for  excrements;  the 
rapid  emaciation;  the  great  debility;  the  weak  and  undecided,  fre- 
quently staggering,  gait;  the  great  indifference  to  surroundings;  the 
tendency  to  He  down  in  a  dark  comer,  and  to  hide  the  nose,  or  even 
the  whole  head  in  the  bedding,  and  particularly  the  specific,  offensive 
smell,  and  the  peculiar  color  of  the  excrements.  This  symptom  is  al- 
ways present,  at  least  in  an  advanced  stage  of  the  disease,  no  matter 
whether  constipation  or  diarrhea  is  existing.  As  other  characteristio 
symptoms,  though  not  present  in  every  animal,  deserve  to  be  men- 
tioned: frequent  sneezhig;  bleeding  from  the  nose;  swelling  of  the 
^.yelids;  accumidatiou  of  mucus  in  the  inner  canthi  of  the  eyes;  at- 
empts  to  vomit,  or  real  vomiting;  accelerated  and  difi&cult  breathing: 
humping  or  spasmodic  contractior  if  the  abdominal  muscles  (flanks) 
1  .  fki>«.    *^reatb  ^nfi  »  -^^ioniiqT    'nin.   inri  1>'^av«Jp  ^niojfs   i\  tii©  last  stages 
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i  condition,  aad  natnlraUy  strong  imd  vigorous,  the  mortality  some- 
may  not  exceed  25  per  cent.,  but  may,  on  an  average,  reach  40  to 
cent.  The  prognosis  is  comparatively  favorable  only  in  those  few 
n  which  the  morbid  process  is  not  very  violent ;  in  which  the  seat 
disease  is  confined  to  the  respiratory  organs  and  to  the  skin;  in 
any  thumping  or  pumping  motion  of  the  tanks  is  absent ;  and 
:ch  the  i>aticnt  is,  naturafly,  a  strong^  vigorous  animal,  not  too 

and  in  a  good  condition;  further,  m  which  but  a  few,  not 
han  two  or  three,  animals  are  kept  in  the  same  pen  or  sty,  and 
3  nothing  but  clean  uncontaminated  food  and  pure  water  for  drink- 
ul  in  which  a  frequent  and  thorough  cleaning  of  the  sty  or  pen 
its  any  consumption  of  excrements. 

duration  of  the  disease  varies  according  to  the  violence  and  the 
'  the  morbid  process,  the  age  and  the  constitution  of  the  patient, 
e  treatment  and  keeping  in  general.  Where  the  morbid  process 
mt,  where  its  principal  seat  is  in  one  of  the  most  vital  organs — 
heart,  for  instance — where  a  large  number  of  animals  are  kept 
(3r  in  one  sty  or  pen,  where  sties  and  pens  are  very  dirty,  or  where 
k  animals  are  very  young,  the  disease  frequently  becomes  fatal  in 
or  two,  and  sometimes  even  within  twenty-four  hours.  On  the 
land,  where  the  morbid  process  is  not  very  violent  or  extensive, 
the  heart,  for  instance,  is  not  seriously  affected,  and  where  the 
j8  are  naturally  strong  and  vigorous,  and  well  kept  in  every 
b,  it  usually  takes  from  one  to  three  weeks  to  cause  death.  If 
miination  is  not  a  fatal  one,  the  convalescence,  at  any  rate,  re- 
an  equal  and  probably  a  much  longer  time.    A  perfect  recovery 

occurs;  inmost  cases  some  lasting  disorders — morbid  changes 
3an  be  repaired  but  slowly  or  not  at  £dl — remain  behind,  and  inter- 
>re  or  less  with  the  growth  and  fattening  of  the  animal. 
1  a  pecunfary  standpoint,  it  makes  but  little  difference  to  the 
whether  a  pig  affected  with  this  plague  recovers  or  dies,  because 
w^hich  do  survive  usually  make  very  poor  returns  for  the  food 
led,  unless  the  attack  has  been  a  very  mild  one. 

4.  MOBBID  CHANGES. 

morbid  process,  although  everywhere  essentially  the  same  (see 
r  on  Contagion,  Causes,  and  Nature  of  Morbid  Process),  can  have 
t  in  many  different  organs  or  parts  of  the  body,  and  produces, 
re,  a  great  variety  of  morbid  changes.  The  disease,  in  conse- 
,  very  often  presents  a  somewhat  different  aspect  in  different 
8.  In  some  cases  the  principal  seat  of  the  morbid  process  is  in 
n^an  or  set  of  organs  (organs  of  respiration  and  circulation,  for 
te),  and  in  others  in  entirely  different  parts  (intestinal  canal  and 

of  digestion,  &c.)  Death,  therefore,  ha«  very  often  a  different 
n  ditl'erent  cases;  in  some  cases  it  results  from  a  cessation  of  the 
ns  of  the  heart,  the  lungs,  &c.,  and  in  others  it  is  in  consequence 
inability  of  entirely  different  organs  to  perform  their  functions, 
te  digestive  apparatus,  for  instance. 

few  morbid  changes  have  ever  been  found  entirely  absent  at  any 
tifty-three  post-mortem  examinations  made  since  August  2,  and 
lerefore,  be  considered  as  a  constant  occurrence.  All  others  have 
und  absent  a  larger  or  smaller  number  of  times.    These  constant 

changes  consist— 

a  more  or  less  perfect  hepatization  of  a  larger  or  smaller  portion 
lungs,  or  a  more  or  less  extensive  accumulation  of  blood,  blood- 
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seonun  and  exudation  iu  the  pulmonal  tissue.  In  some  cases  the  morbid 
changes  (hepatization)  found  in  the'  lungs  are  so  extensive  a«  to  cause 
the  latter,  if  thrown  into  water,  to  sink  like  a  rock,  but  in  other  cases 
the  hepatization  is  limited  to  about  one-sixth  or  one-eighth  of  the  whole 
pulmonal  tissue.  In  some  cases,  especially  those  in  which  the  morbid 
changes  were  of  a  rocent  origin,  no  real  hepatization,  fully  developed, 
had  yet  been  effected ;  the  lungs  were  merely  gorged  with  exudation  or 
blood-serum ;  the  texture  was  not  yet  destroyed  or  seriously  changed, 
but  innumerable  smaU  red  spots  or  specks,  indicating  incipient  embolism, 
were  plainly  visible  to  the  naked  eye.  (See  photograph,  Plate  I,  half-size 
lungs,  right  side  of  experimental  pig  'No.  VII,  and  photograph,  Plate  II, 
enlarged  section  of  same  lungs.)  In  other  cases  a  part  of  the  exudation 
had  changed,  organized,  or  become  a  part  of  the  tissue,  and  had  caused 
the  latter  to  oecome  more  or  less  peifectly  impermeable  to  air.  In  some 
lungs  hepatization  was  found  only  in  certain  insulated  places,  while  in 
others  the  hepatization  extended  uninterruptedly  over  whole  portions. 
In  all  these  cases  in  which  the  hepatization  was  very  limited,  it  was  found 
principally  in  the  anterior  lobes.  In  some  animals  (that  is  in  tiiose  which 
had  been  sick  for  some  time),  old  or  so-called  gray,  more  recent  or  brown, 
and  very  new  or  red  hepatization  were  frequently  found  side  by  side*  or 
in  more  or  less  distinctly  limited  patches,  showing  i)lainly  that  the  moroid 
changes  had  not  been  produced  at  once,  but  at  several  intervals.  In 
others,  usually  the  upper  parts  of  the  same  lungs,  the  exudation  or  blood- 
serum  had  been  recently  deposited,  and  was  yet  in  a  fluid  condition.  The 
blood-serum,  examined  under  the  microscope,  invariably  contained,  be- 
sides blood-corpuscles,  numerous  bacilli  suisj  some  moving  and  some  witii- 
out  motion,  and  innumerable  bacillus-germs,  of  which  some  had  budded, 
some  were  budding,  and  others  had  conglomerated.  (See  drawing  II, 
figs.  3  and  4,  and  drawing  III,  fig.  1.) 

2.  The  lymphatic  and  mesenteric  glands  were  found  invariably  more 
or  less  enlarged.  In  some  cases  they  presented  even  a  bi-ownish  or 
blackish  color,  and  contained  not  only  deleterious  matter,  but  even  effu- 
sions of  blood  in  sufiicient  quautities  to  push  aside  the  normal  glandular 
tissue.  Whether  neoplastic  formations  (a  i)roliferous  gro^vth  of  cells) 
had  taken  i)lace  I  have  not  ascertained,  but  have  not  the  legist  doubt 
that  it  had.  Under  the  microscope,  i)articles  of  lymph  and  glandular 
substance,  taken  from  the  interior  of  the  lymi)hatic  gland,  presented, 
besides  normal  tissue  and  lymph-cor[)uscle8,  a  few  blood-coq)uscles, 
some  granular  detritus,  and  imiiunerable  hacilli  and  bacillus-germs.  (See 
drawings  III  and  IV,  figs.  5  and  3.)  As  lymphatic  gUinds  always  most 
conspicuously  eidarged  and  morbidly  changed,  may  be  mentioned  the 
superficial  and  deep  inguinal  and  the  axillary"  glands,  the  bronchial  and 
mediastinmn  glands  in  the  chest,  and  the  mesenteric,  gastric,  gastro- 
epiploic, and  liepatic  glands  in  the  abdominal  ca\it>'. 

3.  The  trachea  and  tlie  bronchial  tul>es  contained  in  all  cases  more  or 
less  of  a  frothy  mucus — in  some  cases  the  bronchial  tubes  were  full  of 
it — ^which  consisted,  examined  under  the  microscope,  of  broken-down 
epithelium-cells,  and  contained  a  large  nimiber  of  bacillus-germs  and 
bacilli.  (See  drawing  11 1,  fig.  2.)  The  mucous  membrane  of  the  trachea 
and  of  the  bronchial  tubes  appeared  to  be  congested,  and  more  or  less 
swelled  in  eveiy  case. 

4.  The  i)ulmonal  and  costal  pleura,  the  mediastinum,  and  the  pericar- 
dium i)resented  almost  invariably  some  morbid  changes ;  only  in  a  few 
cases  no  visible  morbid  changes  could  be  foimd.  In  some  animals  those 
membranes  appeared  to  be  smooth,  but  either  the  thoracic  cavity  or  the 
pericardium,  usually  both,  contained  a  smaller  or  larger  quanti^  (from 
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serum  and  exudatiou  iii  the  pulmoual  tissue.    In  some  cases  the  morbid 
changes  (hepatization)  i'ouud  in  the'  hmgs  are  so  extensive  a^s  to  cause 
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one  ounce  to  one  pint  or  moi-e)  of  straw-colored  serum.  In  a  great 
man>'  cases  one  or  more,  and  sometimes  all,  of  those  membranes  were 
coated  to  some  extent  with  plastic  exudation.  In  several  cases  a  more 
or  less  (irm  adhesion  between  costal  and  i^ubnonal  jdeiira  and  mediasti- 
num, between  pulmonal  pleura  and  diai>hi*agm,  or  between  pulmonal 
pleura  and  pericardiimi,  had  been  eft'eeted.  In  a  few  cases  the  whole 
surface  of  the  lungs  appeared  more  or  less  tinuly  united  with  the  walls 
of  tlie  thorax.  In  one  case  the  whole  external  surfaee  of  the  heart  was 
lirmly,  and  in  another  one  partially^  coalesced  with  the  inner  suiface  of 
tlu*  i)ericar(lium.  The  pig  (a  fine  animtd  about  four  months  old),  in 
which  the  pericardiiun  adhered  with  its  whole  interior  surface  firmly  and 
inse]>arably  to  the  external  surface  of  the  heart,  had  severe  convulsions 
during  life.  It  was  killed  in  my  presence  by  a  professional  butcher, 
who  stuck  it  in  the  usual  way  and  severed  the  trunk  df  the  carotids; 
only  a  few  (bops  of  blood  issued,  but  the  pig  died  immediately.  The 
other  morbid  changes  consisted  in  hepatization  in  the  lungs,  enlai-gement 
of  the  lymphatic  glands,  and  the  preseiioe  of  large  and  nimierous  mor- 
bid growths  in  the  caecum  and  colon. 

5.  In  nearly  every  animal  the  heart  itself  has  been  found  more  or  less 
aftected  in  one  way  or  another.  In  some  animals  it  was  llabby  and 
dilated,  but  in  most  cases  it  was  more  or  less  congested.  The  capillary 
vessels,  esi>ecially  of  the  auricles,  were,  in  a  large  number  of  cases, 
gorged  with  blood  to  such  an  extent  as  to  give  them  a  brown ish-blaek 
ai)pearance,  almost  similar  to  gangrene.  On  closer  inspection,  however, 
it  could  be  seen  very  plainly  that  the  bro\vnish-bhvck  color  was  caused 
exclusively  by  an  accumulation  of  blood  in  the  capillary  vessels. 

G.  1  n  forty-eight  cases  out  of  fifty -three,  characteristic  morbid  changes 
have  been  found  in  the  coMium  and  colon.  The  siime  consist  in  i)eciiliar 
morbid  giowths  or  ulcerous  tumors  on  the  mucous  membrane  of  those 
intestines.  They  are  of  various  sizes,  nearly  round  or  (sometimes)  ir- 
regidar  in  shajM),  more  or  less  elevated  above  the  surface  of  the  mucous 
meuil>rane,  and  frequently,  especially  the  older  and  larger  ones,  dark- 
pignunited  on  their  siuface.  Their  size  varies  fi*om  that  of  a  pin's  head 
(in('i])ient  timiors  or  nodules)  to  that  of  a  quarter  of  a  dollar.  The 
smaller  ones  are  usually  of  an  ocher  color,  and  but  slightly  projecting 
a))ove  the  suri'ace  of  the  mucous  membrane  (see  photograph,  Plate  UI), 
but  the  larger  ones  iire  of  a  gia^ish-black-brown  (see  photograph,  Plate 
1\',)  or  blackish  color;  inqject  considerably  above  the  surface  of  the 
membrane,  in  some  cases  fully  half  an  inch;  have  usually  a  slight  con- 
ca\  ity  in  tlie  center,  and  frequently  a  plain  neck  or  thick  i>edicle.  (See 
photographs,  Plates  V,  VI,  and  \IL)  Under  the  microscope  these  mor- 
bid growths  or  excrescences  appear  to  be  composed,  on  their  surfaee, 
of  a  granular  detritus  and  morbid  epitheliimi  cells,  and  contain  innu- 
merable hat'iUi  sniffy  some  of  which  have  a  very  rapid  motion.  (See 
drawing  \',  tig.  1.)  The  stroma  of  these  morbid  growths  consists  mainly 
of  a  d«  nso  connective  tissue.  In  some  cases  these  morbid  growths,  es- 
]MM  ialiy  tlie  smaller  ones,  or  those  of  a  recent  origin  (see  photograph, 
IMaie  ill),  are  situated  merely  on  the  surface  of  the  mucous  membrane, 
kind  are  easily  scraped  off  with  the  back  of  the  scalpel.  Thus  removed 
tlicy  k'a\  e  ijehind  an  uneven,  excoriated  surface,  not  dissimilar  to  gran- 
ulation. The  older  and  larger  tumors,  however,  extend  deeper  into  the 
miiiibraiies  of  the  intestine;  they  usually  penetrate  the  mucous  mem-. 
biauc,  and  extend  into  the  muscular  coat,  and  even  penetrate  the  latter^ 
and  extend  into  the  external  or  serous  membrane.  In  some  cases  all 
thiee  nuMnbranes  of  the  cieciun  or  colon  have  been  found  degenerateil 
and  destroyed  beneath  such  a  morbid  growth,  so  as  to  show  perforatic  d 
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on  the  removal  of  the  latter.  The  immediate  surroimding  of  such  a 
deep-seated  degeneration  presented  some,  but  not  very  much,  inflamma- 
tion. These  morbid  growths,  usually,  were  found  most  developed  near 
the  ileo-csBcal  valve  in  the  caecum,  but  also  in  larger  or  smaller  numbers, 
and  of  various  sizes,  large  and  small,  in  all  parts  of  the  caecum  and 
colon. 

7.  The  same,  or  very  similar  morbid  growths,  occurred  also,  though 
not  so  often,  in  other  intestines.  In  one  case  (exi)erimental  pig  No. 
VII)  a  diffiise^  decaying  morbid  growth  coated  the  whole  interior  sur-  • 
face  of  the  jejunum  for  a  length  of  several  feet.  Examined  under  the 
microscope  it  was  found  to  consist  of  broken-down  epithelium  cells  and 
a  granular  detritus,  and  contained  numerous  bacilli  and  bacillus-g«nns. 
(See  drawing  VI,  fig.  1.) 

In  another  case  one  ulcerous  tumor  was  found  on  the  mucous  mem- 
brane of  the  gall-bladder.  In  three  cases  the  same,  or  at  least  very 
similar  morbid  changes,  presented  themselves  on  the  mucous  membrane 
of  the  stomach.  (See  photograph,  Plate  Vni.)  Ju  a  few  cases  some 
ulcerous  tumors  were  found  in  the  duodenum,  and  in  one  case  even  in 
the  right  horn  of  the  uterus.  In  a  few  cases  similar  morbid  changes — 
small,  knotty,  tubercle-like,  yellowish,  or  ocher-colored  excrescences  of 
the  size  of  a  small  pea — were  found  on  the  surface  of  the  spleen.  In 
one  case  similar  small  excrescences  were  also  found  on  the  external  sur- 
face of  the  vena  cava  posterior.  In  two  cases  the  liver  was  found  to  be 
degenerated  by  an  hypertrophic  condition  of  the  connective  tissue,  a 
morbid  change  which  may  or  may  not  constitute  a  product  of  the  mor- 
bid process  of  swine-plague. 

8.  Morbid  changes  in  the  serous  membranes  of  the  abdominal  cavity. 
In  some  cases  the  peritoneum  and  the  serous  membranes  of  the  intes- 
tines appeared  to  be  i)erfectly  smooth,  but  a  larger  or  smaller  quantity 
of  straw-colored  serum,  from  two  ounces  to  one  quart  or  more,  was  found 
in  the  abdominal  cavity.  In  others,  adhesions  between  the  intestines 
and  the  peritoneum,  between  the  intestines  themselves,  or  with  other 
organs,  had  been  effected.  More  or  less  coalescence  between  caecum 
and  colon,  between  caecum  and  ihum,  or  between  the  convolutes  of  the 
colon,  sometimes  not  separable  except  by  means  of  the  knife,  presented 
itself  in  almost  every  case,  in  which  the  ulcerous  tumors  or  morbid 
growths  in  the  caecum  and  colon  were  extensive,  large,  and  sufficiently 
deep-seated  to  affect  the  serous  membrane. 

9.  The  contents  of  the  gall-bladder  in  a  large  number  of  cases  were 
found  to  consist  of  a  semi-solid,  granular,  and  dirty  brownish-colored  * 
substance.  In  most  of  those  cases,  however,  the  ductus  choledochus 
appeared  to  be  thickened,  and  its  membranes  swelled ;  and  so  it  may 
be  that  the  semi-solid  condition  of  the  bile  was  due,  to  some  extent,  to 
the  partially  or  totally  obstructed  passage. 

10.  In  one  case  a  morbid  enlargement  or  hypertrophy  of  the  pancreas 
presented  itself,  and  slight  changes  (congestion)  were  found  in  a  few 
cases  in  the  kidneys. 

11.  Morbid  changes,  similar  in  every  respect  to  those  occurring  on  the 
mucous  membrane  of  the  caecum  and  colon,  presented  themselves  in 
two  cases  on  the  conjunctiva,  or  mucous  membrane  of  the  eye.  But  as 
the  conjunctiva  is  exposed  more  or  less  to  the  influence  of  the  atmosphere, 
the  morbid  growth  was  not  projecting  in  the  same  waj'  as  in  the  caecum 
and  colon  above  the  surface  of  the  membrane ;  the  decay  was  more  com- 
plete, and,  perhaps,  more  rapid,  so  that  instead  of  an  excessive  growth 
loss  of  tissue  could  be  noticed.  In  both  cases  the  eyes  themselves 
api>eared  congested,  and  the  animals  seemed  to  be  perfectly  blind. 
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12.  In  one  case  the  gums  of  the  lower  jaw  presented  similar  changes, 
)ut  m  these,  too,  considerable  loss  of  tissue  had  taken  place.  The  mor- 
Diil  process  extended  into  the  lower  jaw-bone,  and  enough  of  it  had  been 
decayed  and  destroyed  to  expose  the  roots  of  the  incisors,  and  to  cause 
some  of  them  to  drop  out. 

13.  Morbid  changes,  ulceration,  and  decay  have  been  observed  twice 
in  one  of  the  si)ermatic  chords  of  pigs  which  had  been  castrated  a  short 
time  before  the  disease  was  contracted.  In  both  pigs  an  abscess  was 
found  in  the  scrotum,  the  only  instance  in  which  real  matter  or  pus 
was  observed. 

14.  In  nearly  all  those  hogs  and  pigs  which  had  been  ringed  to  pre- 
vent them  from  rooting,  the  parts  thus  wounded  presented  more  or  less 
decay,  in  about  a  dozen  cases  to  such  an  extent  as  to  cause  a  formation 
of  large  holes  dux^ctly  fi^om  the  superior  surface  of  the  nose  into  the  nasal 
(-avities.  These  holes  presented  very  ragged  or  corroded  borders,  coated 
vrith  a  dirty -yello^vish  detritus,  and  were,  in  several  instances,  suffi- 
ciently large  to  enable  the  animals  to  breathe  through,  instead  of  through 
the  nostiils. 

15.  Morbid  changes  in  the  skin,  but  of  a  different  character,  were 
found  to  be  of  frequent  occurrence.  In  three  or  four  cases  numerous 
small  morbid  growths  (eruptions)  extending  but  slightly  into  the  cutis, 
but  causing  a  comidete  degeneration  of  the  epidermis,  and  leaving  be- 
hind, if  removed,  an  uneven,  raw,  or  excoriated  surface,  in  appearance 
not  unlike  granulation,  were  found  on  the  comparatively  fine  skin  on 
the  lower  surface  of  the  body,  between  the  legs  and  behind  the  ears. 
In  two  other  cases  whole  pieces  of  degenerated  and  decayed  skin  had 
sloughed  off  and  fallen  out.  The  corroded  borders  and  the  bottom  of 
the  ulcers,  thus  produced,  were  coated  with  a  dirty-yellowish  looking 
granular  detritus. 

In  a  great  many  cases,  that  is,  in  nearlj^  half  of  the  whole  number 
examined,  red  or  puri>le  spots  and  patches^  and  even  continuous  or  con- 
fluent rciliicss,  of  a  purple  hue,  presented  themselves  in  the  skin  on  the 
lower  surliice  of  tlie  body,  between  the  legs,  behind  the  ears,  &c.  At  the 
autopsy  the  skin  and  the  subcutaneous  tissue  appeared  to  be  congested, 
the  ca])illar\  vessels  were  gorged  with  blood,  and  more  or  less  exuda- 
tion and  small  extravasations  of  blood  were  found  to  have  taken  place. 
In  one  case  a  large  piece  of  skin  on  the  lower  surface  of  the  body  was 
mortiiied.  f 

IG.  in  two  cases  quite  extensive  extravasations  of  blood  presented 
theniselvos  in  tlie  mucous  membrane  of  the  stomach  and  intestines. 

17.  The  blood  presented  some  quantitative  and  qualitative  changes  in 
every  case.  Its  quantity  appeared  to  be  diminished  in  every  animal, 
in  some  cases  to  such  an  extent  that  not  more  than,  say,  four  or  five 
ounces  could  ha  ve  been  collected  if  the  animal  had  been  killed  by  bleed- 
ing. Siill,  the  actual  want  of  blood  was  never  as  great  as  it  ai)peared 
to  be,  lieciiiise  a  considerable  quantity  was  locked  up  in  the  tissues, 
esp(»cially  in  the  lungs,  and  had  become  stagnant  in  the  capillary  ves 
sels.  Tlie  blood  was  dark-colored  in  all  cases  in  which  death  had  been 
caused  l)y  extensive  morbid  changes  in  the  lungs,  or  in  which,  on  ac- 
count of  those  changes,  respiration  had  been  very  imperfect;  but  it 
presented  a  normal  color,  and  was  perhaps  a  little  lighter  colored  and 
thinner  or  luorc  wateiy  than  in  a  healthy  hog,  in  all  cases  in  which 
death  had  been  caused  by  other  morbid  changes,  or  in  which  the  affec- 
tion of  the  lungs  was  comparatively  unimportant.  It  invariably  coag- 
ulated as  soon  as  it  became  exposed  to  the  influence  of  the  atmosphere, 
to  a  loose  and  spongy  clot,  containing  a  considerable  quantity  of  serum. 
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Hence,  it  must  be  supposed  that  it  was  rich  in  fibrinogen,  but  probably 
poor  in  fibrin,  a  condition  due,  unquestionably,  to  the  fact  that  during 
the  disease  the  process  of  waste  had  been  largely  in  excess  of  that  of 
repair. 

Under  the  microscope  the  blood-corpuscles  of  fresh  blood  appeared 
sometimes  nearly  all  normal  or  round,  and  sometimes  more  or  less  angu- 
lar and  star-shaped,  but  after  a  while  they  all  became  more  or  less  an- 
gular and  of  an  irregular  shape,  and  showed  more  or  less  tendency  to 
congi^egate  in  rows  and  clusters.  The  fresh  blood  contained  numerous 
bacillus-germs,  many  of  them  simple,  small,  round  bodies,  some  in  pro- 
cess of  budding,  others  budded  or  double,  and  still  others  congregated 
into,  apparently,  viscous  clusters.  (See  drawing  IL  fig.  1 ;  drawing  IV. 
fig.  4 :  drawing  VII,  figs.  1  and  4 ;  drawings  VIII,  IX,  and  X,  fig.  1.) 
In  a  lew  cases  fully  developed  bacilli  suis  were  found  in  the  fresh  blood, 
but  they  were,  comparatively,  few  in  number.  In  blood  which  had  been 
kept  twenty-four  hours  or  longer  in  well-closed  vials,  bacilli  were  always 
more  numerous,  and  sometimes  were  found  in  large  numbers.  As  soon, 
however,  as  putrefaction  or  decomposition  had  set  in,  the  baeilli  disap- 
peared. White  blood-corpuscles,  a  few  in  number,  were  found  only  in 
three  or  four  cases. 

18.  A  microscopic  examination  of  the  blood-serum  or  exudations, 
deposited  in  the  pulmonal  tissue,  invariably  revealed,  besides  some 
angular  red  blood-corpuscles,  an  immense  number  of  bacilli  suis,  and  of 
bacillus-germs  in  all  stages  of  development,  single,  budding,  budded, 
or  double,  and  congregated  into  clusters.  (See  drawing  III,  ug.  1,  and 
drawing  II,  figs.  3  and  4.) 

That  every  orie  of  these  morbid  changes  does  not  occur  in  one  and  the 
same  animal,  and  that  sometimes  some  and  sometimes  others  are  more 
developed  and  constitute  the  immediate  cause  of  death,  has  already 
been  indicated,  and  does  not  neeil  any  further  explanation.  To  convey, 
however,  a  clearer  idea  of  the  morbid  features  and  changes  presented 
after  death,  I  will  copy  from  my  notes  the  result  of  tlio  post-mortem 
examinations  of  a  few  of  my  ex]>erimental  pigs.  Of  pigs  Xos.  5  and  6 
the  sjinptoms,  observed  duiing  life,  have  already  been  noted. 

Post-mortein  examination  of  pig  J^o.  5. — On  opening  the  chest,  the  ribs, 
usually  tough  in  a  young  animal,  broke  very  easily,  and  seemed  to  be 
deficient  in  organic  substances.  Ko  senim  in  the  chest;  pulmonal  pleura 
rough,  partially  coated  with  i)lastic  exudation;  lower  half  of  l>oth  lobes 
of  lungs  lie])atized;  no  senim  in  the  pericardium,  but  apex  of  heart 
firmly  coalesced  with  the  inner  surface  of  the  i>ericardium ;  thick,  white, 
and  frothy  mucus,  but  no  strongili  paradoxi  in  trachea  and  bronchial 
tubes.  Caecum  and  colon  firmly  agglutinated  to  each  other  with  their 
external  surfaces;  adliesion  separable  only  by  means  of  the  knife.  Nu- 
merous large  and  small  ulcerous  tumors  or  morbid  gi'owths  in  both 
cjecum  and  colon.  (See  photograph,  Plate  V,  wliich  shows  the  ciecum, 
and  Plate  VI,  which  shows  the  colon,  natural  size  of  pig  Xo.  5.)  LyTn- 
phatic  and  mesenteric  glands  enlarged.  Ulcerous  decay  in  mucous 
membrane  of  the  vStomach.  (See  photograph,  Plate  VIII,  which  pi*esents 
the  interior  surface  of  the  stomach  of  pig  No.  5,  natural  size.)  Besides 
those  essential  changes  mentioned,  one  large  nematoid  was  foimd  in  the 
ductus  choledochus,  extending  from  the  duodenum  through  the  chole- 
dochus  and  the  gall-bladder  into  an  hepatic  duct.  Another  worm  of 
the  same  kind  was  found  in  the  ciecum. 

Autopsy  of  pig  No.  G. — An  abscess  in  right  side  of  the  scrotum, 
about  seven-eighths  of  an  inch  in  diameter,  and  connected  with  ulcera- 
tion in  light  .spuruiatic  chord,    inguinal  and  axiUary  lymphatic  glandi 
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considerably  enlarged.  One-fourth  of  right  and  one-fifth  of  left  lobe 
of  liui^s  lupatized;  the  rest  gorged  with  blood-semm  or  exudation. 
CtX'Luiu  ;ni(l  colon  agglutinated  to  each  other;  ccecum  also  adhering  to 
periloiHiua.  Mesenteric  glands  very  much  enlarged;  right  spermatic 
chord  iil(  erated.  (Pig  had  been  castrated  a  few  weeks  before  it  con- 
tracted the  disease.)  Extensive  morbid  growth,  in  process  of  decay,  in 
caM?um,  and  also  a  large  number  in  colon.  Some  exudation  on  lower 
surface  of  spleen.  Ulcerous  decay  in  mucous  membrane  of  anterior 
portion  of  stomach,  and  wine-cx)lored  infiltration  and  extravasations  of 
blood  in  nuicous  membrane  of  pyloric  portion  of  same  intestine. 

Autopsy  of  pig  B. — Some  redness  between  hind  legs  and  on  lower  sur- 
face of  tiie  body ;  greenish  mucus  oozing  from  the  nose ;  axillary  and 
inguinal  glands  veiy  much  enlarged ;  ribs  deficient  in  organic  substances, 
at  any  rate  very  brittle;  both  lungs  spotted  all  over,  indicating  plainly 
ca])illar\'  embolism  in  early  stage  of  development ;  hepatization  hmited, 
just  commencing ;  l,>Tnphatic  glands  in  chest  very  much  enlarged ;  the 
heart,  but  especially  the  auricles,  very  much  congested ;  amides  almost 
bliuk ;  small  quantity  of  straw-colored  serum  (not  exceeding  two  ounces) 
in  thoracic  cavity,  and  still  less  in  pericardium.  In  the  abdominal  cav- 
ity nuicous  membrane  of  anterior  part  of  stomach  wine-colored;  some 
diti'use  morbid  growth,  in  process  of  decay,  in  posterior  (pyloric)  i)ortion 
of  same  membrane.  Ko  food  whatever  in  stomach  and  intestines;  bile 
thickened,  semi-solid;  no  ulceration  nor  any  morbid  growth  whatever 
in  caecum,  colon,  or  any  other  intestine. 

Iiesiilts  of  post-mortem  examination  of  experimental  pig  No,  YI. — Decay- 
ing blotches  or  nodules  of  the  size  of  a  five-cent  piece  and  smaller  on 
skin  of  lower  suii'ace  of  body  and  between  the  legs;  right  spermatic 
chord  uh'crated,  and  .an  abscess  the  size  of  a  hen's  e^g^  in  right  side  of 
scrotum.  Internally  all  lymi)hatic  and  mesenteric  glands  enlarged: 
ant(  I'ior  ])ortion  of  both  lungs  everywhere,  with  their  whole  external 
sui  face,  and  jHosterior  portion  at  some  places  adhering  (coalesced)  to  the 
(M)stal  ])loura;  numerous  smaller  and  larger  embolic  tubercles,  present- 
ing the  ap])earance  of  incipient  abscesses,  in  anterior  i)ortion  of  both 
lobes  of  the  hmgs,  but  more  numerous  and  more  developeil  in  right  lobe 
than  in  the  left;  remainder — posterior  parts  of  both  lobes — gorged  with 
exudation;  small  quantity  of  straw-colored  senim  in  the  chest  and  in 
the  pericardium.  In  abdominal  cavity,  liver  rather  hard  (sclerotic),  its 
connective  tissue  api)arcntly  hy]>ertrophied.  One  small  tape-worm,  not 
over  one  and  a  half  inches  long,  in  jejimum,  and  numerous  small,  incip- 
ient morbid  growths  or  ocher-colored  decaying  nodules  in  caecum.  (See 
photogra]>h,  Plate  III.)    Xo  other  morbid  changes. 

Desides  these  numerous  morbid  changes,  which  must  be  looked  upon 
as  products  of  the  morbid  process  of  swine-plague,  some  species  of  en- 
tozoa,  a  few  of  which  have  already  been  mentioned,  have  occasionally 
been  met  with  ;  but  as  their  presence  is  merely  accidental,  that  is,  has 
nothing  whatever  to  do  with  the  disease  in  question,  a  brief  mention  of 
this  oeeurreTice  will  be  sufticient.  Strongylus paradoxus  has  been  found 
in  small  ntunbers  in  the  bronchial  tubes  of  a  few  pigs  in  one  herd  only — 
31  r.  liassetCs.  Trlchocephalus  crenatm  (whip-worm)  has  been  found  in 
small  ]iunil)ers  in  the  blind  end  of  the  caecum  of  foiu*  animals,  belonging 
to  two  difterent  lierds.  A  small . tape- wonn  was  once  found  in  the 
jejuimni,  as  has  been  stated,  and  a  few  other  entozoa  (uematoids)  were 
found  in  lour  or  live  instances  in  the  choledochus,  gall-bladder,  and 
he])ati('  diu'ts  (in  one  case  as  many  as  twelve  worms),  and  twice  in  other 
intestines. 

What  1  have  so  far  related  was  comparatively  easily  ascertained.   Nii« 


844    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

merous  examinations  of  diseased  animals,  frequent  visits  to  affected  herds, 
and  fifty-tbree  post-mortem  examinations  reveled  the  facts,  and  all  that 
was  necessary  was  to  observe  and  take  notes.  But  the  principal  object 
of  the  investigation  was  to  devise  means  to  prevent  the  immense  losses 
caused  every  year  by  that  most  fatal  disease,  swine-plague.  (I  have 
adopted  that  name,  because  the  disease,  if  anything,  is  a  real  plague : 
and  the  name  is  sufficiently  comprehensive  to  cover  the  whole  morbid 
process,  and  so  simple  that  I  have  no  doubt  it  will  soon  supercede,  even 
among  farmers,  that  very  improper  name  of  hog  cholera.) 

To  devise  such  means,  a  more  reliable  basis  than  a  mere  knowledge 
of  the  various  features  or  the  disease  had  to  be  gained.  The  real  nature 
of  the  morbid  process,  and  the  true  cause  or  causes,  had  to  be  ascertained. 
Above  all,  it  had  to  be  decided  as  to  whether  swine-plague  is  a  con- 
tagious disease  or  not :  and  if  contagious,  the  means  by  which  the 
contagion  is  conveyed  m)m  one  place  and  rrom  one  animal  to  another; 
the  manner  in  which  it  enters  the  animal  organism,  and,  if  possible, 
the  nature  of  the  same.  This  could  not  be  done  by  simply  visiting 
diseased  herds  and  examining  sick  and  dead  animals ;  it  was  necessary 
to  make  experiments  and  to  observe  and  to  record  the  results.  This 
I  have  done,  and  before  I  proceed  any  further  it  may  be  best  to  give, 
first,  a  condensed  account  of  the  experiments  which  I  have  made  for 
the  purpose  of  settling  those  points,  so  as  to  give  others  an  opportu- 
nity  to  form  an  opinion  as  to  the  correctness  of  the  conclusions  I  have 
arrived  at.  I  will  mention  again,  that  in  making  those  experiments, 
in  noting  the  results,  and  in  making  the  necessary  and  very  numerous 
microscopical  examinations,  I  have  been  ably  assisted  by  my  ficiends« 
Dr.  F.  W.  Prentice  and  Prof.  T.  J.  Burrill,  of  the  Illinois  Industrial 
University.  I  commenced  those  experiments  after  I  had  gained  con- 
siderable information  as  to  the  various  features  of  the  disease  during 
life  and  after  death,  and  as  to  the  conditions  and  surroundings  under 
which  the  same  makes  its  appearance.  The  first  series  of  experiments 
has  been  made  for  the  purpose  of  settling  the  question  as  to  the  con- 
tagiousness or  non-contagiousness  of  Swine-Plague.  This  was  the  more 
necessary  from  the  fact  that  those  who  had  suffered  severe  losses  were 
decidedly  divided  on  that  question. 

FIRST  SERIES  OF  EXPERIMENTS. 

After  encountering  considerable  difficulty  in  finding  indubitably  healthy 
pigs,  belonging  to  a  perfectly  healthy  herd,  which  had  never  been  in  con- 
tact with  diseased  animals,  I  succeeded  finally,  on  the  20th  of  August,  in 
buying  of  Mr.  Harris,  south  of  Champaign,  three  Berkshire  sow  pigs 
about  thiee  and  a  half  months  old,  perfectly  healthy,  and  without  any 
lesions  whatever.  I  designated  them  as  pigs  Kos.  1,  2,  and  3.  Dr. 
Prentice,  at  the  same  time,  had  the  kindness  of  placing  at  my  disposi- 
tion two  box-stalls  in  his  veterinary  hospital,  a  new  building  which  had 
never  been  entered  by  any  hog  or  pig.  About  one  hundred  and  fifty 
yards  east  of  the  veterinary  hospital  building,  on  a  piece  of  ground 
never  trodden  by  hogs,  as  far  as  known,  I  built  of  new  lumber  a  pen 
eight  feet  square.  This  pen  I  designated  pen  No.  1,  and  the  box-stalls, 
which  are  twelve  feet  square,  as  pens  ^NTos.  2  and  3  respectively.  Pig 
No.  1  was  put  in  pen  No.  1,  and  pigs  Nos.  2  and  3  together  in  pen  No.  2. 
It  may  be  well  to  state  here  that  pen  No.  1  having  no  floor,  but  rest- 
ing on  the  ground,  was  moved  to  another  place  (each  time  its  own  width) 
every  other  day,  usually  at  noon,  in  order  to  preserve  cleanliness,  and 
pens  Nos.  2  and  3  were  cleaned  and  swept  once  a  day,  except  where 
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merous  examinations  of  diseased  animals,  frequent  visits  to  affected  herds, 
and  fifty-tbree  post-mortem  examinations  revealed  the  facts,  and  all  that 
was  necessary  was  to  observe  and  take  notes.    But  the  principal  obiect 
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Btated  otberw  ise  in  the  following  pages.  The  food  of  all  experimental 
pigs  was  the  same,  and  consisted  of  com  in  the  ear,  and  occasionally  a 
little  green  clover  and  purslane  at  noon  or  in  the  evening.  The  water 
for  diinking  was  drawn  three  times  a  day  from  a  well. 

Account  of  pig  No.  1. — On  August  21  I  procured  from  Mr.  Bassett,  four  miles  north 
of  Champaign,  a  diseased  Chester  White  pig,  four  months  old  (pig  No.  4),  which  I 
put  with  pig  No.  1  in  pen  No.  1.  This  diseased  pig,  which  arrived  at  10.30  o'clock 
a.  m.,  exhibited  plain  and  nnmistakahle  symptoms  of  swine-plague :  its  temperature 
was  lOG^^  F.,  and  its  skin,  on  lower  surface  of  the  body,  between  the  legs,  &c.,  was 
considerably  reddened.  The  temperature  of  pig  No.  1,  which  objected  to  being  ex- 
amined and  struggled  hard,  was  104^^  F. 

August  22. — Pig  No.  1  aU  right ;  has  vigorous  appetite.  Pig  No.  4  at  8  o'clock  a.  m. 
very  sick ;  has  a  peculiar,  short,  abrupt  cough ;  at  1  o'clock  p.  m.,  dead. 

Vost-mortem  exawiwatiow. —CapUlary  redness  in  the  skin  on  lower  surface  of  body  and 
between  the  legs ;  considerable  enlargement  of  lymphatic  glands ;  more  than  two- 
thirds  of  the  lungs  hepatized  and  gorged  with  blood-serum ;  some  straw-colored  serum 
in  thoracic  cavity  and  pericardium ;  and  morbid  growths  in  process  of  decay  (ulcerous 
tumors)  ill  ciecnm  and  colon. 

Received  at  1  o'clock  p.  m.  three  more  pigs,  each  about  three  months  old  (cross  of 
Berkshire  and  scrub),  of  Mr.  Schumacher,  a  butcher  in  Champaign,  who  had  bought 
the  same  of  a  farmer  ten  miles  southeast  of  Champaign.  I  designated  the  same  as  pigs 
Nos.  r>,  G,  and  7.  Pigs  Nos.  5  and  6  appeared  to  be  perfectly  nealthy,  and  were  put 
together  in  pen  No.  3.  Pig  No.  7  was  apparently  indisposed ;  it  had  oeen  transported 
ten  miles,  crowded  together  with  twenty  others,  most  of  them  larger  and  older,  and 
exposed  for  severaj  hours  to  the  burning  rays  of  the  sun,  in  an  open  farm-wagon,  on 
a  very  hot  day.  It  was  panting  for  breath,  and  showed  symptoms  of  congestion  of 
the  lungs.  It  was  put  in  pen  No.  1  with  pig  No.  1,  before  dead  pig  No.  4 liad  been 
removed. 

August  23. — Pig  No.  1  perfectly  healthly.  Pig  No.  7  very  sick ;  breathes  ninety-two 
times  i)er  minute;  shows  plain  symptoms  of  pleurites;  has  no  appetite,  but  is  atten- 
tive and  moves  quickly  when  disturbed.  It  died  at  8  o'clock  p.  m.  Post-mortem, 
examination  revealed  pleurites  and  pericarditis;  the  whole  surface  of  the  lun^s  was 
loosely  au^glutiiiated  to  costal  pleura,  and  the  substance  of  the  same  was  gorged  with 
exudation.  No  other  morbid  changes  whatever.  Whether  this  was  a  case  of  swine-plague 
or  not,  I  have  to  my  readers  to  decide  for  themselves.  I  am  decidedly  of  the  opinion 
it  was  not,  because  none  of  the  other  twenty  pigs,  except  Nos.  5  and  6  (see  account 
of  thcni)  have,  up  to  dat«,,  contracted  the  disease,  as  I  have  learned  from  a  reliable 
source.  It  is  true  two  other  pigs  of  the  same  lot  diowed  some  indisposition  on  the 
24tli,  2r)tli,  and  2Gth  days  of  August,  but  were  all  right  again  the  next  day,  and  are 
healthy  y('t. 

Aurjust  24. — Pig  No.  1  perfectly  healthy;  vigorous  appetite. 

August  2;")  to  27. — No  change. 

August  ^S. — Weather  very  hot  and  sultry;  in  afternoon  severe  thunder-storm  and 
rain,  which  €  fleeted  a  sudden  cooling  of  the  atmosphere.    Pig  No.  1  in  perfect  health. 

August  21). — Pig  No.  1  coughed  once;  being  exposed  in  an  open  pen  to  the  changes 
of  weather  and  temperaturo,  it  has  possibly  taken  cold. 

August  \M). — Pig  No.  1  perfectly  healthy;  is  very  lively,  and  has  vigorous  appetite. 

August  31  to  Stptvhiher  4. — The  same. 

iSepfembr,'  4. — The  same.  'At  6.30  o'clock  p.  m.,  diseased  experimental  pig  No.  2  (see 
accouiit  of  the  same  further  down)  was  put  in  pen  No.  1  with  pig  No.  1. 

^'eptrmbcr  .^). — Pig  No.  1  perfectly  healthy.  Pig  No.  2  eats  nothing;  shows  plain 
8ynj])tonis  of  pneumonia. 

iSeptcmbrr  G. — Pig  No.  1  perfectly  healthy.  Pig  No.  2  died  at  C  o'clock  p.  m.  (For 
posf-mvrttm  examination,  which  was  made  immediately,  see  account  of  pig  No.  2.) 

September  7. — Pig  No.  1  perfectly  healthy,  and  has  remained  so  up  to  date.    Has 
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always  Jirst-rate  appetite,  has  never  refused  a  meal,  and  is  to-day  a  strong,  vigorous, 
and  thriving  pig.     (Made  use  of  the  same  for  another  experiment  on  November  13.) 

2.  Account  of  pigs  Nos.  2  and  3. — August  til. — Both  pigs  are  perfectly  healthy;  have 
good  apixitite,  ami  are  active  and  lively. 

A  ugnst  2J. — I'oth  pigs  perfectly  healthy.  Inoculated  both  in  ri^ht  ear  at  1.30  o'clock 
p.  m.  witli  blood-senim  from  the  lungs  of  pig  No.  4,  which  had  died  at  1  o'clock  p.  m. 
The  o])t'ration  was  performed  by  means  of  a  small  inoculation-needle,  made  for  the 
))urpo.se  of  inoculating  sheep  with  the  virus  of  sheep-pox.  Each  pig  received  two 
Bli;;lit  punctures  on  th(^  external  surface  of  the  ear ;  the  serum  inoculated  was  less  than 
cue-fourth  of  a  drop  per  animal.  The  blood-serum  used  was  of  a  faint  reddish  color, 
and  almost  limpid.  Examined  under  the  microscope  it  contained  a  few  red  blood-cor 
puscles,  numerous  bacillus-germs,  and  some  developed  bacilli  suis. 

August  23. — Pigs  Nos.  2  and  3  perfectly  healthy.    No  visible  reaction. 

August  24. — Both  pigs  perfectly  healthy ;  have  very  good  appetite. 
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August  25  and  26. — ^No  change. 

August  27. — Pig  No  2  appears  to  be  slightly  indisposed.  Pig  No.  3  apparently 
healthy. 

August  28. — Both  seem  to  be  healthy ;  eat  well. 

August  29. — Pig  No.  2  not  qnite  as  lively  as  a  healthy  pig;  docs  not  seem  to  have 
very  good  appetite.  Pig  No  '^  shows  no  symptons  of  disease.  Tenipeiatnre  of  pig  No. 
2,  105.4°  F.,  and  of  No.  3,  104^°  F.  Both  pigs  struggled  very  much  while  being  ex- 
amined. 

August  30. — Pig  No.  2  not  very  lively,  and  shows  a  tendency  to  lie  down ;  does  not 
eat  as* well  as  foi-merly ;  teiniierature,  104^°  F.  At  feeding  time  in  the  evening  it  did 
not  arise,  nor  did  it  seem  to  caro  for  its  food.     Pig  No.  3  apparently  all  right. 

August  31. — Pig  No.  2  shows  plain  symptoms  of  sickness ;  arches  its  back,  andmoyes  • 
with  short  undecided  steps.    Pig  No.  3  appears  to  be  less  lively. 

Septemhcr  1. — Both  pigs,  Nob.  2  and  3,  show  plain  symptoms  of  swine-plagne. 

September  2. — Pig  No.  3  seems  to  be  worse  thau  pig  No.  2.  In  afternoon  the  eyes  of 
pig  No.  3  appeared  congested,  and  the  conjunctiva  infiltrated  with  blood.  Appetite 
of  both  animals  rather  poor.    Both  are  thirsty. 

September  3. — Pigs  Nos.  2  and  3  do  not  eat  anything ;  are  evidently  very  sick  ;  show 
great  indiflference  to  surroundings,  and  do  not  like  to  come  out  of  their  corner.  Both 
are  very  weak,  and  look  as  if  they  suffer  from  pressure  ni)on  the  brain. 

September  4. — Pigs  Nos.  2  and  3  have  not  touched  any  food ;  they  huddle  together  in 
their  comer,  lie  down,  and  will  not  get  up  unless  compelled  to  do  so.  Both  show  in- 
creasing muscular  weakness  and  emaciation.  At  6.30  o'clock  p.  m.  pig  No.  2  was 
removed  to  pen  No.  1.     (See  account  of  pig  No.  I.) 

September  5. — Pig  No.  2  (now  in  pen  No.  1)  eats  nothing ;  has  plain  symptoms  of 
pneumonia.  Pig  No.  3  (in  pen  No.  2)  is  getting  very  weak ;  at  7  o'clock  p.  m.  is 
lying  flat,  and  in  a  dying  condition. 

September  6. — Pig  No.  2  (in  pen  No.  I)  very  sick.  Pig  No.  3  (in  i)en  No.  2)  dead  in 
the  morning,  with  well-marked  rigor  mortis. 

Post-mortem  examination, — Skin  normal ;  lymphatic  glands  enlarged ;  left  lobe  of 
lungs  partially  hepatized ;  right  lobe  the  same,  but  hepatization  more  extensive ;  no 
serum  in  thoracic  cavity ;  about  two  draclmis  in  pericardium ;  heart  normal ;  spleen 
enlarged ;  partially  coalesced  with  peritoneum  of  abdominal  wall,  which  shows  traces 
of  inflammation ;  some  small  ulcerous  tumors  on  surface  of  spleen,  and  adhesion  be- 
tween the  latter  and  the  colon :  mesenteric  glands  considerably  enlarged :  morbid 
growths  or  ulcerous  tumors,  and  a  few  worms  {trichocephalus  crenatus)^  the  latter 
partially  embedded  in  the  smaller  ctecal  mucous  membrane  in  ctecum ;  bloo<l  extrav- 
asations, and  capillary  congestion  in  mucous  membrane  of  caicum,  colon,  ilium,  and 
stomach ;  liver  somewhat  eulai'ged ;  kidneys  normal.  The  blood,  examined  under  the 
microscope,  contained,  besides  red  l)lood-coq>uscles  with  ragged,  irregular  or  star- 
shaped  outlines,  a  few  white  blood-corpuscles  (from  one  to  live  in  the  field),  numeronfl 
bacillus-germs  in  various  stages  of  developiQcnt,  and  a  few  developed  bacilli  suis. 

Pig  No.  2  died  at  6  o'clock  p.  m.     (See  account  of  pig  No.  1.) 

Post-mortem  examination. — Skin  normal;  lungs  partially  hepatized;  hepatization 
most  marked  in  anterior  lobes ;  small  quantity  of  serum  in  pericardium ;  liver  enlarged ; 
one  nematoid  in  choledoclius ;  abdominal  cavity  free  from  senim  ;  ecchymoses  on  the 
external  surface  of  colon  and  csecum;  capillaiy  hyi)eriemia  and  sweiUng  in  cteoal 
mucous  membrau(^ ;  several  small  ulcerous  tumors  in  ca»cum,  especially  near  the  ilio- 
caecal  valve;  swelling,  capillary  congestion,  and  extravasations  of  blood  in  mucous 
membrane  of  colon  and  ilium;  kidneys  nonnal;  bladder  empty;  mucous  membrane 
of  stomach  similar  in  ap])earanco  to  that  of  caecum,  colon,  and  ilium. 

Account  of  pigs  Nos.  5  and  (5. — Pigs  Nos.  5  and  6,  which  arrived,  as  has  been  stat-ed 
before.  August  22,  at  1  o'clock  x).  ni.,  were  put  in  ])en  No.  3,  and  at  1.30  o'clock  p.  m. 
the  colon,  the  heart,  and  apiece  of  the  diseased  luu^s  of  i>ig  No.  4  were  given  to  them. 
They,  however,  touched  neither  colon,  heart,  nor  piece  of  lung. 

August  23. — Botli  pigs,  Nos.  5  and  0,  in  good  health,  and  eat  their  f<KKl  greedily,  but 
have  not  touched  the  colon,  heart,  and  piece  of  lung.  The  colon,  having  become  very 
putrid,  had  to  be  removed ;  heart  and  ])iece  of  lung  were  thrown  into  the  feed-trough. 

August  24. — Both  pigs  healthy.  Heart  and  piece  of  lung  have  disappeared,  but 
whether  they  have  been  consumed  by  the  pigs  or  by  rats  I  am  not  able  to  decide. 

August  2r». — Both  pigs  healthy ;  have  good  a])petite*,  and  eat  greedily. 

August  20  and  27. — The  same. 

August  28. — The  same.  August  28th  was  a  very  hot  day,  but  a  severe  thunder-storm 
in  the  afternoon  efl'ected  a  sudden  cooling  of  the  atmosphere. 

August  20. — Both  pigs,  Nos.  5  and  0,  seem  to  have  a  slight  catarrah,  probably  in 
consequence  of  the  sudden  reduction  of  temperature  and  change  of  weather.  Both 
cough  some. 

August  30. — Both  pigs,  to  all  apj>earances,  all  right,  except  that  occasionally  a  slight 
cough  can  be  heard.    Both  have  lirst-rate  appetites. 

August  31.— Both  pigs  apparently  in  perfect  health ;  appetite  good. 
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Sepiemhcr  1. — Both  pigs  all  right. 

September  2. — The  same. 

September  3. — The  same.  Pig  No.  5  coughed  once  or  twice,  hut  has  excellent 
appetite. 

September  4. — Pig  No.  5  coughs  again  a  few  times,  hut  is  lively,  and  has  very  good 
appetite.     No.  G  is  all  right  in  every  respect. 

^September  r>. — Both  pi;;8  all  right. 

September  0. — Both  i)ig3  have  good  appetite,  arc  very  lively,  and  seem  to  enjoy  good 
health.  At  li).',iO  o'clock  a.  ni.,  the  entire  Hton:ach,  cut  up  into  live  pieces,  the  caecum, 
and  the  splocn  <if  pig  No.  :>  were  given  to  them,  and  consumed  immediatidy  in  the 
presence  of  Dr.  l^rentice. 

Scpicmbtr  7. — Both  ])igs,  Nos.  5  and  C,  have  very  good  appetite.  No.  5  has  a  slight 
cough,  and  a  slight  accumulalion  of  mucus  in  the  inner  canthi  of  the  eyes.  (For  fur- 
ther paiiiculars  see  the  accounts  given  of  pigs  Nos.  5  and  (5  in  the  chapter  on  Symp- 
toms and  Morbid  Changes. ) 

Having  thus  ascertained  by  experiments,  just  related,  that  swine- 
plague  is  infectious,  and  can  be  communicated  by  inoculation,  and  also 
through  the  digestive  canal  by  a  consumption  of  morbid  tissues,  I  con- 
sidered it  to  be  of  great  importance  to  ascertain,  if  possible,  the  nature 
of  the  infectious  principle ;  that  is,  to  decide  by  exjyerimenta  whether  it 
consists  in  something  cori>oreal,  endowed  with  life  and  power  of  propa- 
gation, or  in  some  invisible  chemical  agency  or  mysterious  fluid,  "pev- 
meating,  as  has  been  supposed,  the  whole  animal  organism,  and  con- 
tained in,  or  clinging  to,  all  those  substances  which  possess  infectious 
properties,  or  constitute  the  bearers  or  vehicles  of  the  contagion.  As 
all  micros(;opical  examinations  of  the  blood,  morbid  tissues,  and  morbid 
products  of  forty -two  animals,  which  had  been  affected  with  swine- 
plague  and  had  died  of  that  disease  or  |)een  killed  by  bleeding,  and 
repeated  microsco]>ical  examinations  of  the  excretions  (urine  and  excre- 
ments) of  disoasetl  animals,  have  revealed  in  every  case  the  presence  of 
numerous  bacillus-germs  (micrococci  of  Hallier)  and  develoi>ed  haeilli 
«?fi^,  I  deemed  it  necessary  to  ascertain  first,  if  possible,  the  relation 
wliicli  these  extremely  small  microscopic  bodies  may  have  to  the  mor- 
bid process  and  to  the  infectious  principle.  For  that  pmpose  I  com- 
menced another  series  of  experiments,  and  bought  again,  on  September 
24th,  lliree  very  nice,  perfectly  healthy  pigs,  each  a  little  over  three 
months  old,  of  ]Mr.  Burton,  residing  four  miles  southeast  of  Champaign. 
I  designnted  one  of  them,  a  nearly  ftiU-bred  Berkshire  barrow,  as  pig  A; 
another  one,  a  Poland-China  sow,  as  pig  B;  and  the  thu'd  one,  also  a 
Poland-China  sow,  as  ])ig  C. 

Jrcouvt  of  pi  (J  H  J,  7),  and  C. — Tlie  same  anived  at  10  o'clock  a.  m.  Pig  A  was  ptrfc 
in  pen  No.  1  with  ]»ig  No.  1 :  pig  B  in  pen  No.  3  with  X)ig  No.  6;  and  pig  C  hy  itself  in 
the  thoroughly  chansctl  and  disinfected  pen  No.  2,  formerly  occupied  hy  pigs  Nos.  2 
and  ;{.  Pin  No.  *J  had  lu'cn  clean  and  enii)ty  since  Septemher  6th,  and  was  again  dia- 
infi'C'UMl  wilii  carholic  acid  hclbre  pig  C  was  pnt  in. 

iS(pi,:mhn'  '2'k — All  three  pigs,  A,  B,  and  C,  perfectly  healthy. 

Scj>l('mh<r  2i). — All  three  pigs  perfectly  healthy ;  have  good  appetite. 

S(ptnnh(r'^7. — The  winie ;  inocnlated  pig  C  vrith  cnitivated  bacilli  and  hacillns- 
geiiiis.  On  St'pt ember  '2od,  Professor  Bnrrill  charged  two  drachms  of  fresh  cow-milk 
with  a  nure  sjn'ck,  smaller  than  a  j>in'3  head,  of  a  decaying  morbid  growth,  or  ulcer- 
ous I  jiinor  (^r  the  c;rc  nni  of  pig  No.  5,  and  kept  the  vial  well  closed,  at  a  temperature 
of  i)*3  V.  On  the  evening  of  Septemher  26th  the  milk  was  examined  under  the  mi- 
cr()s('()]K\  and  was  found  to  contain  numerous  bacilli  svi^  and  bacillus-germs  (see  draw- 
ing HI,  I'igs.  :?  and  4),  the  same  as  found  iii  the  blood-senun,  or  exudation  of  diseased 
lungs,  and  in  the  decaying  substance  of  the  intestinal  morbid  growths.  The  inocula- 
tion with  this  milk  was  executed  in  the  same  way  as  the  inoculations  of  pigs  Nos.  2 
and  '.\ ;  j)un<tureH  were  made  on  the  external  surface  of  the  left  ear. 

iSiptcnihrr  2^. — All  three  pigs  perfectly  healthy.  The  inocidation-punctures  on  the 
ear  of  C  slightly  swelled. 

Stptember2d.—I*\ga  A,  B,  and  C,  all  right. 

Septemiher  30,  and  October  1. — ^All  three  pigs  perfectly  healthy ;  no  symptoms  of  dis* 
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October  2. — Pig  A  perfectly  healthy ;  pig  B  shows  symptoms  of  sickness,  sneezes,  has 
eruption  on  the  cars,  diminished  appetite,  and  is  not  as  lively  as  fonnerlj .  As  a  full 
account  of  pig  B  has  already  heen  given  in  the  chapter  on  symptoms  and  morbid 
changes,  it  will  not  be  necessary  to  repeat  what  has  been  said  there,  and  pig  B  may  be 
dropped.  Pig  C  apparently  all  right  in  the  morning.  At  noon^  pig  C,  too,  commences 
to  sneeze ;  sneezes  a  good  deal,  and  shivers  like  a  man  suffering  from  ague,  bat  has 
good  appetite. 

October  3. — Pig  A  perfectly  healthy.  Pig  C  shows  slightly  diminished  appetite  and 
other  plain  symptoms  of  indisposition ;  is  less  lively,  and  has  a  tendency  to  lie  down ; 
the  sneezing  continues. 

October  4. — Pig  A  in  first-rate  health.  Pig  C  a  little  more  lively ;  has  fair  appetite, 
but  is  not  as  greedy  as  formerly. 

October  5. — Pig  A  in  fine  condition,  and  all  right  in  every  respect.  Pig  C  shivers, 
and  sneezes  again  a  good  deal,  but  does  not  show  any  other  perceptible  symptoms  of 
disease,  except  some  eruptions  behind  the  ears,  and  on  the  external  surface  of  the 
same. 

October  6. — Pig  A  all  right  in  every  respect.    Pig  C  about  the  same  as  preceding  day. 

October  7. — Pig  A  perfectly  healthy.  Pig  C  has  good  appetite,  and  with  the  excep- 
tion of  its  coat  of  hair  being  a  little  rougher  than  usual,  does  not  show  any  plain 
symptoms  of  disease. 

Made  two  post-mortem  examinations  of  pigs  which  had  died  of  swine-plagne  at  Mr. 
Hossack's  plaee,  five  miles  southwest  of  Champaign.  In  the  evening  I  examined 
microscopically  the  blood-serum  or  exudations  of  the  diseased  lungs  of  one  of  Mr.  Hos- 
sack's  pigs,  and  found  normal  red  blood-corpuscles,  numerous  bacillus-germs  in  all 
stages  of  development — single,  budding,  budded  or  double,  and  aggregated  into  clus- 
ters— and  some  developed  bacilli  suis, 

October  8.  Pig  A  all  right.  Pig  C  shivering  again.  In  the  forenoon  I  filtered  some 
of  the  blood-serum  of  the  diseased  lungs  of  Mr.  Hossack^s  pi^  through  eight  filters— 
the  very  finest  used  in  the  chemical  laboratory  of  the  1. 1.  University — ^for  the  pnrpose 
of  freeing  the  senini  from  the  bacilli  and  bacillus-germs ;  but  notwithstanding  that  I 
have  taken  all  possible  precautions,  the  filtrate,  which  was  almost  limpid,  still  con- 
tained, as  examined  under  the  microscope,  a  great  many  bacillus-germs.  I  preserved 
it  in  a  vial  with  a  tight-fitting  ^ound-glass  stop. 

October  9. — Pig  A  healthy.  Pig  C  has  fair  appetite,  but  is  not  "greedy.  I  filtrated 
the  filtrate  once  more  through  two  filters,  ana  obtained  a  limpid  fluid,  which,  how- 
ever, at  a  microscopic  examination,  was  found  to  still  contain  some  baciUus-germfl. 
Preserved  the  filtrate  again  in  a  clean  vial^  with  a  perfectly-fitting  ground-glass  stop. 

October  10. — Pig  A  healthy.    Pig  C  eats  its  food,  but  is  rather  slow  at  it. 

October  11.  Pig  A  healthy.    Pig  C  about  the  same  as  on  preceding  day. 

October  12. — Pig  A  healthy  ;  pig  C,  no  perceptible  change. 

October  13. — Pig  A  all  right  in  every  respect ;  pig  C  does  not  show  any  plain  symp- 
toms of  disease  in  the  morning,  but  is  sneezing  again  in  the  evening. 

October  14. — Pig  A  in  perfect  health ;  pig  C  sneezes  a  good  deal,  but  has  fair  apx>etite. 
Took  up  again  the  filtrated  ))lood-serum,  and  finding,  on  examination  under  the 
microscope,  that  the  bacillus-germs  had  changed  to  bacilli  (see  drawing  XI,  figs.  1  and 
2),  I  filtrated  the  same  again  through  four  papers.  Dr.  Prentice  and  myself  examined 
the  filtrate  obtained  under  the  niicro8coi)e  (850  diameters),  and  neither  of  us  being 
able  to  discover  any  bacillus-germs,  I  inoculated  pig  A  on  the  left  ear  with  the  filtrate 
in  the  same  manner  in  which  the  other  pigs  had  been  inoculated.  Made  two  punct- 
ures, but  used  a  needle  a  triflo  larger  than  the  one  used  before. 

October  15. — Pig  A  all  right  j  no  reaction  whatever.  Pig  C  sneezing,  but  fair  appe- 
tite. 

October  IG. — Pig  A  perfectly  healthy,  and  has  remaiued  so  up  to  date  (November  11th). 
It  has  never  refused  a  meal,  and  has  been  always  very  active  and  lively.  It  is  now  a 
very  fine  pig  and  in  a  first-rate  condition.  (Made  use  of  the  same  for  another  experi- 
ment on  November  13.)  Pig  C  shows  plain  symiJtoms  of  disease ;  its  appetite  is  poor, 
and  some  emaciation  has  gradually  taken  place ;  at  least  C  has  not  improved  like  A, 
and  weighs  about  half  as  iiiuch  as  the  latter,  notwithstanding  A  is  in  an  open  pen,  ex- 
posed to  the  inclemencies  of  the  weather,  and  C  in  a  good,  now  building,  with  a  shin- 
gled roof,  in  which  it  is  amply  protected  against  the  changes  of  the  weather. 

October  17. — Pig  C  rather  poor  appetite;  breathing  a  littlo  accelerated,  and  coat  of 
hair  somewhat  rough  and  staring. 

October  18. — Pig  C  exhibits  plain  symptoms  of  swine-plague;  its  breathing  is  accel- 
erated ;  it  sneezes  a  good  deal,  and  its  appetite  is  poor.     Eats  some  in  the  evening. 

October  Id. — Pig  C  improving ;  has  better  appetite. 

October  20  and  21. — Pig  C  much  improved ;  cats  its  food  again,  but  is  not  greedy. 

October  22. — Pig  C  is  lively  again,  and  eats  well — at  any  rate,  seems  to  care  more  for 
its  food.    The  sores  on  the  ears  are  healing  and  disappearing. 

October  23. — Pig  C  must  be  considered  as  fully  recovered  fiom  its  slight  attack. 
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to  date  pig  C  lias  presented  the  appearance  of  a  perfectly  healthy 
rts  eai'S  have  healed,  and  are  now  (November  11th)  perfectly  smooth, 
ively  and  greedy  for  its  food,  but  has  grown  very  little,  and  weighs 
J  about  half  as  much  as  pig  A.  It  can  be  seen  very  plainly  t£at 
has  been  sick.  When  I  received  A,  B,  and  O,  A  was  slightly  the 
>ig.  B  came  next,  and  C  was  the  smallest,  but  the  difference  was 
I  trifling  one. 

\  experiments  just  related  show  that  the  hacilli  and  their  germs 
have  a  causal  connection  with  the  morbid  process  of  swine-pEigue, 
se  an  inoculation  with  bacilli  and  bacillus-germs,  cultivated  in  such 
locent  and  harmless  fluid  as  milk,  produced  the  disease,  while  an 
ation  with  blood-serum  from  diseased  lungs — a  highly  infectious 
if  not  deprived  of  its  bacilli  and  bacillus-germs — ^remained  without 
iglitest  effect  after  it  had  been  freed  from  its  bacilli  and  bacillus- 
1.  I  know  very  well  that  the  result  obtained  can  hardly  be  consid- 
LS  conclusive,  and  that  some  more  experiments  of  the  same  kind  are 
d  to  confirm  the  conclusions  arrived  at. 

B  CONTAGION,  THE  CAUSES,  AND  THE  NATUBB  OF  THE  MORBID 

PROCESS. 

t  swine-plague  is  an  infectious  disease,  which  can  be  communi- 
to  heathy  animals,  has  been  demonstrated  by  my  experiments. 
i  further  been  proven  that  an  exceedingly  small  quantity  of  an 
ious  or  contagious  substance  (blood-serum  or  exudation,  for  in- 
5)  if  inoculated,  or  directly  absorbed  by  the  vascular  system,  is 
ent  to  produce  the  disease.  It  has  also  been  proven  that  morbid 
s  and  morbi<i  products,  if  consumed  by  healthy  pigs,  will  cause 
to  become  affected  with  the  plague.  Consequently,  two  ways  of 
ion  have  been  ascertained  with  certainty.  Further,  if  the  results 
)  post-mortem  examinations  are  inquired  into  more  closely,  it  will 
Lud  that  the  principal  morbid  changes  have  occurred  in  the  digest- 
nal,  but  especially  in  the  caecum  and  colon,  in  all  those  cases  in 
the  disease  had  been  communicated  by  way  of  the  digestive  ap- 
is ;  and  that,  on  the  other  hand,  the  principal  seat  of  the  morbid 
is  has  been  in  the  organs  of  respiration  and  circulation,  or  in  the 
s  situated  in  the  thorax  if  the  contagion  had  been  inoculated  or 
introduced  into  the  system  through  wounds  and  absorbed  by  the 
and  lymphatics. 

ether  an  inhalation  of  the  contagious  or  infectious  principle  into 
'vspiratory  passage  or  into  the  lungs  is  sufficient  to  produce  the 
e  is  doubtful.  One  pig  (pig  No.  1),  an  animal  free  from  any  lesions 
Linds  whatever^  has  been  exposed  twice  and  has  not  contracted 
sease ;  but  while  exposed  and  immediately  after  its  pen  was  moved 
I  day,  and  as  the  pen  was  thus  kept  clean,  and  as  dry  earth  is  a 
[lisiufeetaiit,  it  must  be  supposed  that  the  animal  was  never  obliged 
isiime  the  contagious  principle  chnging  to  the  excrements  of  the 
ed  animals,  neither  with  its  food  nor  with  its  water  for  drinking. 
)ngh  was  cleaned  three  times  a  day,  and  always  before  fi^sh  water 
oured  in.  Pig  B,  however,  was  exposed  only  once,  by  being  kept 
ler  with  pig  No.  G,  and  contracted  the  disease  in  due  time.  But 
lulitions  were  entirely  dift'erent.  Pen  No.  3,  in  which  both  pigs 
^ept,  contiiins  a  wooden  floor;  pig  B  was  put  in  soon  after  pig  No. 
died,  and  the  pen,  otherwise  always  cleaned  once  a  day,  had  been 
rty  (uncleaned)  on  purpose.  So  it  happened  that  the  ears  of  com, 
n  on  the  floor  for  food,  became  soiled,  though  perhaps  only  slightly, 
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with  tho  clung  and  tlie  urine  of  dead  pig  No.  5  and  diseased  pig  No.  6. 
Further,  both  pigs  (B  and  No.  6)  tramped  through  the  excrements  and 
soiled  their  ieet,  and,  as  pigs  will  do,  went  with  their  dirty  feet  into  the 
trough  which  contained  the  water  for  drinking.  So  it  is  but  fair  to  suppose 
that  pig  B  contracted  the  disease,  not  by  inhaUng  the  contagion,  but  by 
consuming  the  same  with  its  food  and  water  for  drinking.  Hence  I  have 
come  to  the  conclusion  that  swine-plague  is  probably  not  (communicated 
through  the  lungs  by  an  inhalation  of  the  atmosphere  surroimding  the 
diseased  animals  or  by  simple  contact,  but  that,  in  order  to  effect  a  com- 
munication of  the  disease,  the  contagion  or  infectious  principle  mxvst  be 
introduced  directly  into  a  wound  within  tlie  reach  of  the  veins  and  lym- 
phatics, or  be  taken  up  by  the  digestive  apparatus.  This  conclusion  of 
mine  has  been  corroborated  by  several  facts,  some  of  which  I  had  an 
opportunity  to  observe  myself,  and  some  of  which  have  been  related  to 
me  by  rehable  persons.  To  mention  a  few  will  sufiice :  Mr.  Henry  Yothy, 
who  lives  four  miles  north  of  Urbana,  informed  me  that  his  neighbor, 
Mr.  Stickgrath,  who  lives  only  one  hundred  yards  south  of  him,  lost 
every  hog  but  one  on  his  place;  that  he,  Yothy,  had  nineteen  head  of 
swine  shut  uj)  in  a  yard,  and  has  not  lost  a  single  animal,  notwithstand- 
ing Stickgi'ath's  diseased  animals  have  be^n  running  at  large,  have 
tr^ped  all  around  Yothy's  pens,  and  come  every  day  close  to  the 
fence;  but  that  his,  Yothy's,  hogs  have  no  lesions  or  wounds  whatever, 
and  having  remained  separated  from  Stickgrath's  hogs  by  a  fence,  hatt 
no  opportunity  to  consume  food  or  water  soiled  with  the  excrements  or 
urine  of  the  latter,  and  to  become  infected  ii  that  way. 

Mr.  L.  Hanis,  a  few  miles  north  of  Ohampaiga,  kept  Ins  shoats  and  pigs 
separate  from  his  older  hogs.    Among  the  former,  swine  plague  made  its 
appearance,  and  proved  to  be  very  fatal.    They  were  kept  in  a  yard 
west  of  the  house,  and  had  access  to  a  pasture  to  the  west  and  an  orchard 
to  the  south.    The  peculiar,  offensive  smell  emanating  from  that  yard 
was  so  marked  that  I  perceived  it  several  times  very  plainly  when  pass- 
ing by,  at  a  distance  of  half  a  mile  or  more,  so  it  is  to  be  supposed  tiiat 
considerable  contagion  must  have  been  floating  in  the  air.    The  yard  in 
which  Mr.  Harris  kept  his  old  hogs  (they  were  intended  to  be  fattened 
and  were  not  allowed  to  run  out  into  a  pasture)  was  not  over  fifty  yards 
south  or  southeast  of  the  yard  occupied  by  the  diseased  and  dying  shoats 
and  pigs,  consequently  the  wind,  usually  in  the  south,  carried  the  efflu- 
via and  the  foul  atmosphere  of  the  former  almost  constantly  into  the 
yard  occui)ied  by  the  old  hogs.    The  latter,  notwithstanding,  remained 
exempted.    It  may  yet  be  stated  that  the  old  hogs  were  fed  exclusively 
with  com,  and  received  nothing  but  well-water  for  drinking.  On  the  other 
hand,  I  have  not  been  able  to  learn  of  any  herd  remaining  exempted 
after  the  disease  had  once  made  its  appearance  in  the  immediate  neigh- 
borhood, unless  the  animals  constituting  the  herd  were  tree  from  any  ex- 
ternal lesions,  were  watered  from  a  well,  fed  with  clean  food,  and  shut  up 
during  the  night  and  in  the  morning  till  the  dew  had  disaijpeared  from 
the  grass,  eitlier  in  a  bare  yard  not  containing  any  old  straw-stacks,  or  in 
sties  or  pens.  Animals  allowed  to  run  out  on  a  pasture  or  on  grass,  clover, 
or  stul)ble  lields  at  all  times  of  the  day,  and  animals  that  had  external 
sores  or  wounds,  contnicted  the  disease  sooner  or  later  in  every  instance 
where  the  plague  made  its  api)earance  in  the  neighborhood.    Further, 
the  plague,  at  least  during  the  summer  or  while  south  wind  was  prevail- 
ing, seemed  to  have  a  special  tendency  to  spread  from  south  to  north.    U 
the  history  of  swine-plague  is  inquired  into  it  will  probably  be  found 
that  that  tendency  has  been  prevailing  every  year.    This  year,  for 
instance,  the  disease  made  its  appearance,  as  I  have  been  informed,  for 
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with  the  chiii^  and  the  urine  of  dead  pig  No.  5  and  disea^iied  pig  No.  6. 
Further,  botli  pigs  (B  and  No.  G)  tramped  tlirough  the  excrements  and 
soiled  their  leet,  and,  as  pigs  will  do,  went  with  their  dirty  feet  into  the 
trough  which  contained  the  water  for  drinking.    So  it  is  but  fair  to  suppose 
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Uie  first  tune,  in  Wisconsin.  These  facts,  of  course,  could  not  fail  to  be 
Buggestivc.  So  I  conceived  the  idea  that  the  contagious  or  infectious 
principle,  abundant  ijj  the  excretions  of  the  diseased  animals,  might  rise  in 
the  air  in  daytime,  be  canied  off  a  certain  distance  by  winds,  and  come 
down  again  dming  the  night  with  the  dew.  That  such  might  be  the 
e  ai)peared  to  be  possible,  because  the  excrement^  of  hogs,  if  exposed 
iA>  the  iniiuen(^e  of  sunlight,  heat,  rain,  and  wind,  are  soon  ground  to 
)wder  (partially  at  least),  which  is  fine  enough  to  be  raised  into  the 
•  and  to  be  carried  off  by  winds.  Moreover,  as  the  bacillus-germs, 
iwnich,  1  have  no  doubt,  must  be  looked  upon  as  the  infectious  principle, 
'd  SO  exceedingly  small^  it  appears  to  be  possible  and  oven  probable 
uiat  they  are  earned  up  into  the  air  by  the  aqueous  vapors  arising  from 
evaporating  urine  and  moisture  contained  in  the  excrements,  and  from 
other  evaporating  fluids  (small  pools  of  water),  which  may  havo  become 
oUuted  with  the  excretions  of  siclf  hogs.  To  ascertain  the  facts,  I  col- 
liected  dew  liom  the  herbage  of  a  hog-lot  occupied  by  diseased  animals, 
»nd  also  from  the  grass  of  an  adjoining  pasture,  and  on  examining  the 
ame  under  the  microscope  I  found  the  identical  bacilli  and  bacdlus- 
enns  invariably  found  in  the  blood,  other  fluids,  and  morbid  tissues 
bf  swine  aiVected  with  the  plague.  (See  drawing  VU,  fig.  5.)  Conse- 
quently 1  have  come  to  the  conclusion  that  the  baciUus-germs  rise  into 
jtlie  air  during  the  day,  are  carried  from  one  place  to  another  by  the 
iud,  and  arci  introduced  into  the  organism  of  the  animal  either  by  eat- 
g  hei]>a^o  (grass,  clover,  &c.),  or  old  straw  covered  with  dew,  or  by 
ntc^ring  wounds  and  being  absorbed  by  the  veins  and  lymphatics, 
here  is,  however,  still  another  way  by  which  the  contagious  or  infec- 
ioiis  ])iin(-iple  is  conveyed  from  one  place  to  another.  It  is  by  means 
iof  rujining  water.  It  has  been  observed  that  wherever  swine-plague 
prevailed  among  hogs  that  had  access  to  running  water  (as  small 
creeks,  streamlets,  *S:c.),  that  all  the  hogs  and  pigs  which  had  access 
to  the  creek  or  streamlet  below  contracted  the  disease,  usually  within 
a  short  time,  while  all  the  animals  which  had  access  above  remained 
^^xenipted,  unless  they  became  infected  by  other  means.  I  could  cite  a 
large  number  of  instanctes,  but  as  this  obser^•ation  has  been  made  every- 
where, probably  nobody  who  is  at  all  acquainted  with  swine-i)lague  will 
ask  Ibr  any  further  proof. 

As  to  the  distance  which  the  infectious  principle  can  be  conveyed 
through  the  air,  I  cannot  make  any  accurate  statements,  but  have  rea- 
sons to  believe  that  swine  located  a  distance  of  one  mile  from  any  dis- 
eased h(  rd  will  be  safe.  To  decide  this  point,  which  is  of  very  great  im- 
port in  ice,  requires  careful  exi)eiiments. 

The  nature  of  the  infectious  or  contagious  principle. — ^The  experiments 
with  pi;;s  A  and  C,  though  not  conclusive  and  needing  repetition,  indi- 
cate \'(  ly  strongly,  as  has  already  been  mentioned,  that  the  ba4Hlli  and 
their  genus  found  invariably  in  the  blood,  in  the  morbidly  changed  tis- 
sues, and  in  the  excretions  of  the  diseased  swine,  must  constitute  the 
infectious  or  contagious  principle  of  swine-plague.    I,  for  my  part,  am 
conviuced  that  such  is  the  case.    Still  I  should  hesitate  to  express  this 
opinion  if  it  was  supi)orted  only  by  those  exi)eriments  and  not  by  other 
^cts,  sucli  as  the  pecidiarities  in  the  spreading  of  the  disease,  the  man- 
ner in  which  the  intectious  principle  is  acting  and  is  communicated  to 
healthy  animals,  and  the  workings  of  the  morbid  process.     (See  next 
chapter.)    At  any  rate,  if  the  bacilli  and  baciUus-germs  constitute  the 
infectious  priucii^ie,  all  the  strange  features  of  swine-plague  find  a  satis- 
feetory  ex])lauation;  but  if  the  infectious  principle  consists  in  an  un- 
known and  mysterious  chemical  something,  the  peculiarities  of  the  dis- 
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ease  are,  to  say  the  least,  enveloped  in  mystery  and  cannot  be  explained. 
What  Professor  Beale -calls  bioplasm  conld  not  be  discovered  under  the 
microscope. 

In  want  of  a  better  name  I  have  called  the  bacilli  "  bdcilU  suis^^  be- 
cause  t^e  same,  as  far  as  I  have  been  able  to  learn,  are  peculiar  to  and 
characteristic  of  swine-plague.  The  bacillus-germs  are  small  round 
bodies  of— as  near  as  I  can  figure  without  the  aid  of  a  micrometer— 
about  0.0007  millimeter  diameter,  and  reflect  the  light  very  strongly. 
The  i(willi  suis  are  small,  almost  straight,  cylindrical  bodies  of  alx)nt 
0.003  to  0.005  millimeter  in  length,  and  0.0007  to  0.0008  millimeter  in 
thickness,  sometimes  moving  and  sometimes  without  motion,  and  in  cer- 
tain stages  of  development  slightly  moniliform,  but  in  others  apparently 
not.    (See  drawings.) 

The  causes. — ^Whether  the  disease  is  caused  exclusively  by  infection— 
by  tiie  hadlli  and  their  germs  being  conveyed  directly  or  indirectly  from 
diseased  animals  to  healthy  ones — or  whether  those  hadlli  suis  and  their 
germs  can  be  produced  independently  from,  and  outside  of,  the  organ- 
ism of  swine;  whether,  in  other  words,  swine-plague  is  a  pure  contagion, 
caused  exclusively  by  means  of  the  infectious  or  conta^ous  principle, 
or  can  develop  spontaneously,  is  a  very  important  qilestion,  which  can 
be  solved  only  by  protracted  experiments,  and  may  not  be  solved  at  all 
until  the  question  as  to  whether  a  ^^generatio  equivocal  is  possible  or 
actually  taking  place  or  not  has  found  a  definite  solution.  If  tiie  bacilU 
suis  and  their  germs  constitute  the  sole  cause  of  swine-plague,  as  they 
undoubtedly  do,  the  disease  must  be  considered  as  a  i>ure  contagion, 
like  many  other  contagious  or  infectious  diseases,  not  capable  of  a  pro- 
topathic  or  spontaneous  development,  as  long  as  the  possibility  of  a 
^^generatio  equivocal  is  denied,  but  if  the  latter  is  admitted,  or  proved 
to  be  taking  place,  a  spontaneous  development  must  be  considered  not 
only  as  possible  but  also  as  very  probable. 

If  the  conclusions  I  have  arrived  at  concerning  the  cause  of  the  dis- 
ease are  correct,  and  I  have  scarcely  any  doubt  they  are,  the  question 
as  to  the  causes  has  been  solved.  Still,  as  a  positive  knowledge  of  the 
true  cause  or  causes  is  of  the  greatest  importance,  and  as  my  experi- 
ments are  not  numerous  enough  to  be  absolutely  conclusive,  fiirthei 
investigations  and  more  experiments  of  the  same,  or  of  similar  kind,  will 
be  very  desirable,  and,  indeed,  necessary,  in  order  to  obtain  aibsolutt 
certainty  as  to  the  true  nature  of  the  cause  or  causes. 

One  thing  I  am  sure  of,  and  that  is  that  an  exclusive  com  diet,  as  has 
been  asserted  by  several  agricultural  writers,  watllowing  in  dirt  and 
nastiness,  starvation,  in  and  in  breeding,  &c.,  although  by  no  meauE 
calculated  to  promote  health  or  to  invigorate  the  animal  organism,  can 
not  constitute  the  cause  and  cannot  produce  a  solitary  case  of  swine 
plague,  unless  the  infectious  principles  (the  bacilli  and  their  germs)  are 
present.  If  they  are,  then,  of  course,  dirt  and  nastiness,  consumption 
of  unclean  food  and  of  dirty  water,  facilitate  an  infection,  and  warmth 
and  moisture,  pregnant  with  organic  substances,  or  organic  substances 
in  a  state  of  decay,  are  undoubtedly  well  calculated  to  preserve  the 
baciUus-germs  and  to  develop  the  bacilli. 

Whether  the  disease  can  be  communicated  to  other  animals  besides 
swine  or  not,  is  a  question  I  am  trying  at  present  to  decide.  Some  time 
ago  I  had  an  occasion  to  throw  away  some  morbid  tissues  (parts  of  dis 
eased  lungs)  of  a  diseased  hog,  which  I  had  used  for  microscopical  ox 
amination.  I  threw  them — very  carelessly,  I  admit — ^into  an  empty  loi 
ftdl  of  rank  weeds,  across  the  road.  About  a  week  after  several  cluckem 
(four  or  five)  died  in  the  neighborhood,  of  so-caUed  "chicken-cholera.' 
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Although  there  was  no  proof  whatever  that  these  chickens  had  con- 
sumed the  morbid  tissues,  there  was  a  possibility  that  they  had.  I 
bought  two  healthy  chickens,  kept  them  separate,  each  in  a  coop,  and 
fed  them  with  the  morbidly  changed  colon  of  a  diseased  pig.  They 
consumed  the  same  in  my  presence,  but  up  to  date  (November  12th)  no 
results  have  made  their  appearance.  Further,  as  no  case  of  an  infection 
of  any  other  animals  besides  swine  has  come  to  my  knowledge,  it  would 
seem  that  swine-plague  is  a  disease  peculiar  to  swine  like  pleuro-pneu- 
monia  to  cattle. 

6.   THE  MORBID  PROCESSk 

Concerning  the  nature  of  the  morbid  process^  or  the  manner  in  which 
the  morbid  changes  are  brought  about,  the  microscope  has  made  some 
important  revelations. 

In  all  those  post-mortem  examinations  (fifty-three  in  number)  which  I 
have  made  since  August  3rd,  and  in  all  those  I  had  an  opportunity  of 
making  before  that  time,  I  found  the  lungs  more  or  less  affected.  The 
same  were  partially  hepatized,  and  partially  filled  yet  with  fluid  exuda- 
tion 01  blood-semm.  Besides  that,  where  the  morbid  changes  in  the 
lungs  were  of  recent  origin,  innumerable  small  red  specks,  caused  by 
capillary  hyperaemia,  or,  rather,  a  stagnation  of  the  blood  or  embolism 
in  the  capillaries,  could  be  observed.  La  several  other  cases — ^four  or  five 
in  number — where  the  morbid  changes  in  the  lungs  were  not  of  a  recent 
origin,  or  older  than,  say,  two  weeks,  innumerable  small,  round,  and 
larger  confluent  tubercidous-looking  centers  of  beginning  suppuration  or 
decay  (incipient  abscesses)  presented  themselves,  especially  in  the  lower 
and  anterior  portions  of  the  lungs,  and  usually  more  pronounced  in  the 
right  lobe  than  in  the  left  one.  My  friend.  Dr.  Prentice,  who  is  not 
only  a  veterinary  surgeon,  but  also  a  practicing  physician,  pronounced 
the  lungs  of  Mr.  Bassett's  boar  (two  years  old,  and  tliree  weeks  sick), 
thus  changed,  similar  or  identical  in  appearance  to  the  consumptive  or 
tuberculous  lungs  of  a  human  being.  Close  investigation,  however, 
soon  revealed  the  fact  that  all  the  morbid  changes  found  in  the  lungs  of 
different  animals — innumerable  small  red  specks,  accumulation  of  blood- 
serum  or  exudation,  hepatization,  red,  brown,  and  gray,  and  incipient  ab- 
scesses— are  the  products  or  the  consequences  of  extensive  capillary  em- 
bolism. The  other  morbid  changes,  usually  found  in  the  thoracic  cavity, 
such  as  i)leuritis,  pericarditis,  accumulation  of  straw-colored  serum,  and 
the  morbid  changes  found  sometimes  in  the  heart,  but  especially  in  the 
auricles,  in  which,  in  numerous  cases,  the  capillary  vessels  have  been 
found  to  be  gorged  with  blood,  tend  also  to  show  that  emboUsm  consti- 
tutes the  cause,  or  at  least  the  main  cause,  of  all  those  changes.  The 
microscope  very  fortunately  has  revealed  how  this  embolism  is  effected. 
The  capillaries  of  the  lungs,  as  is  well  known,  are  narrower  than  those 
in  other  parts  of  the  body.  The  blood  of  the  diseased  animals,  and  es- 
pecially the  blood-serum  deposited  iiijiiijr  affected  pulmonal  tissue,  con- 
tain invariably  large  numbers  of  hii^QB-geTmB SLudbacilli.  These  bacil- 
lus-germs, as  I  ha\  e  observed  with  tie  microscope,  and  as  Hallier,  who 
calls  them  micrococci,  nine  years  ago  found,  bud  and  develop  to  bacilli^ 
and  show,  at  a  certain  period  of  their  development,  a  great  tendency  to 
agglutinate  to  each  other,  and  to  form  in  that  way  larger  or  smaller,  ir- 
regular-shaped, and  apparently  somewhat  viscous  clusters.  (See  draw- 
ing II,  lig.  1 ;  drawing  IX,  fig.  1  a.)  These  clusters,  or  some  of  them, 
are  large  enough  to  close  or  to  obstruct  the  finer  capillaries,  and  to  stop 
in  that  way  the  capillary  circulation.  As  a  necessary  consequence,  the 
serum  of  the  blood  transudes  through  the  walls  of  the  capillary  vessels, 
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and  is  deposited  in  the  tissue  of  the  lungs,  in  the  thoracic  cavity,  and  in 
the  pericurdiiuH.  In  some  cases,  and  at  some  places,  the  tender  iralls  ot 
the  liner  capillaries  yield  to  the  ]U'essure  and  rupture,  and  then  oxtrava- 
satioiis  of  blm)d,  such  as  have  been  obsei'ved  in  several  cases,  are  the  con- 
sequence. The  capillaiy  redness,  and  the  red  and  purple  spiots  observed 
in  certain  comparatively  fuie  jwrtions  of  the  skin,  and  in  the  subcu- 
taneous tissues,  T  have  no  doubt,  are  also  a  i)roduct  of  the  same  process, 
and  aie  caused  by  capillary  embolism.  If  the  animals  would  only  live 
long  enough,  gangrene  or  mortification  of  parts  of  the  skin  would  be  met 
with  quite  often,  but  ^  other  morbid  changes  cause  death,  and  thus 
terminate  the  morbid  process  usually  before  the  stagnation  oi  the  blood 
in  the  skin  becomes  perfiKJt,  gangrene  or  mortitication  has  been  found 
only  once  in  the  skin  on  the  lower  surface  of  the  body.  Certain  morbid 
changes  in  the  abdominal  cavity,  such  as  abdominal  dropsy,  and  the 
blood  extravasations  Ibund  repeatedly  in  various  organs,  such  as  stom- 
ach and  intestines,  are  due  to  the  same  cause.  The  clusters  of  bacillus- 
germs  also  constitute  probably  the  cause  of  the  swelling  of  the  lymphatic 
glands.  Microscopic  examinations  of  the  interior  of  those  glands  Tsee 
drawing  IV,  fig.  3)  revealed  invariably,  besides  some  lymph-corpuscles, 
immense  numbers  of  haoilli  and  bacillus-germs  in  different  stages  of  de- 
velopment, some  budding,  some  agglutinated  to  each  other,  and  some 
in  process  of  agglutination,  &c.  These  clusters  of  bacillns-germs,  it 
seems,  not  only  close  the  capillary  blood-vessels,  but  probably  also  the 
finer  lymphatics  ramifying  in  the  glands ;  a  swelling  of  the  latter,  thi^pe- 
fi)re,  is  a  natural  consequence. 

The  production  of  the  morbid  growths  (swine-plague  tumors  would  bo 
a  good  name),  which  are  found  in  nearly  every  caseon  themucoos  mem- 
brane of  the  caecum  and  colon,  and  sometimes,  though  not  so  often,  on 
the  mucous  membrane  of  other  intestines,  such  as  iUum,  jejunum,  duode- 
num, stomach,  gall-bladder,  and  uterus,  and  even  on  the  conjunctiva  and 
the  gums,  is  not  so  easily  explauied.  It  seems  that  a  proliferous  process 
is  taking  place;  new  ei)ithelium-cells  and  connective-tissue  corpuscles 
are  formed  rapidly^  but  decay  before  fully  developed.  These  new  morbid 
and  rapidly  decaynig  cells  are  imbeddetl  in  a  stroma  of  a  dense  connec- 
tive tissue  which,  too,  is  a  morbid  product,  and  formed  rapidly.  In  the 
older  and  larger  morbid  growths  or  tumors  in  the  Cfficiun  and  colon  tiis 
connective  tissue  is  usually  very  abundant,  especially  in  the  frequently 
pedicle-shaped  foot  or  basis.  The  proliferous  morbid  growths  which 
occur  in  the  small  inti\stines  are  almost  destitute  of  it.  If  these  morbid 
growths  or  tumors  are  examined  under  the  microscope,  immense  num- 
bers of  bacilli  sutHj  some  of  them  moving  very  rapidly  and  others  at  rest 
(sometimes  some  oth(T  bacteria),  and  comparatively  few  bacillus-germs 
will  be  seen.  (Sees  drawing  III,  fig.  5;  dmwing  VI,  fig.  1;  drawing  V, 
fig.  2;  di'awing  IV,  fig.  2;   drawing  YII,  fig.  2,  and  drawing  X.  fig.  2.) 

It  appears  to  be  probable  that  tlie  excessive  proliferous  growth  of  the 
epithelium-cells  and  connective-tissue  corpuscles  is  caused  by  a  constant 
irritation  of  tlu^  mucous  membrane,  or  of  the  memhrana  intermedia 
(basement  or  limitary  membrane,  Fleming),  produced  by  the  hactlli.  This 
is  the  more  i)robable,  as  those  morbid  growths  o('cur  especially  in  such 
parts  of  th(^  alimentary  canal  in  which  the  food  is  known  to  tarry  tho 
longest,  in  the  caH-um  au<l  in  the  colon.  The  morbid  (changes  (ulcera- 
tions) found  o(»casi(mally  in  the  skin,  where  they  sometimes  cause  whole 
l)ortions  to  become  mortified  or  decayed  and  to  slough  off,  occur,  it  seemS| 
only  in  j)arts  where  a  wound  or  lesion  has  been  existing  into  which  the 
infectious  piinciple,  the  bacilli  or  their  germs,  have  been  introduced;  so, 
for  instan(!(^,  in  the  tcnits  of  brood-sows  wounded  by  pigs,  and  in  the  nosQ 
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of  liogs  and  pigs  that  have  been  ringed.  These  morbid  changes  in  the 
skin,  it  would  seem,  are  produced  in  a  similar  way  as  the  morbid  growths 
in  the  intestines,  with  only  this  difference,  that  instead  of  an  excrescence 
loss  of  substance  makes  its  appearance.  The  skin  is  constantly  exposed 
to  the  atmospheric  air,  and  to  a  much  lower  and  more  changeable  tem- 
perature than  the  mucous  membrane  of  the  intestines,  and  in  consequence 
the  pi-ocess  of  decay  may  become  more  rapid  and  may  exceed  the  prob-. 
ably  slower  process  of  production. 

7.  PERIOD  OF  INCUBATION. 

The  period  of  incubation — ^perhaps  more  correctly  "stage  of  coloniza- 
tion,'^ Klebs — or  the  time  passing  between  an  infection  and  the  firet  out- 
break of  the  disease,  I  have  found  to  be  from  five  to  fifteen  days,  or  on 
an  average  of  about  seven  days.  Still,  I  have  no  doubt  that  in  single 
ca^es  an  outbreak  may  take  place  a  day  or  two  sooner,  and  in  others, 
though  rarely,  a  day  or  two  later. 

8.  MEASUBES  OF  PREVENTION. 

As  swine-plague  is  a  contagious  or  infectious  disease,  which  spreads 
everywhere  by  means  of  direct  and  indirect  infection,  and  as  a  sponta- 
neous development  is  problematic,  or  has  not  yet  been  proven,  the  prin- 
cipal means  of  prevention  must  consist  in  preventing  a  dissemination  of 
the  contagious  or  infectious  principle,  and  in  an  immediate,  prompt,  and 
thorough  destruction  of  the  same  wherever  it  may  be  found.  To  prevent 
successfully  a  dissemination  of  the  contagion  and  to  secure  a  prompt 
destruction  of  the  same,  stringent  legislation  will  be  found  necessary. 
As  it  is,  the  contagion  or  the  infectious  principle  is,  and  has  been, 
disseminated  through  the  whole  country  in  a  wholesale  manner,  as  I 
shall  show  immediately.  During  the  first  month  of  my  presence  in 
Champaign  I  stopped  at  the  Doane  House,  a  hotel  belonging  to  the 
Illinois  Central  Eailroad  Company,  and  constituting  alBO  the  railroad 
depot.  Every  night  car-loads  of  diseased  hogs  d^tined  for  Chicago 
passed  my  window.  Only  a  very  short  time  ago,  on  one  of  the  last 
days  of  October,  a  farmer,  J.  T.  M.,  living  near  Tolono,  sold  sixty-seven 
hogs  (some,  if  not  all  of  them,  diseased  and  a  few  of  them  alresuly  in  a 
dying  condition)  for  two  cents  a  pound,  to  be  shipped  to  Chicago.  I 
could  cite  numerous  instances,  but  I  think  it  is  not  necessary,  because 
these  facts  are  known  to  every  one  where  swine-plague  is  pi-evailing. 
Besides,  in  nearly  every  little  town  in  the  neighborhood  of  which  cases 
of  swiue-plague  are  of  Irequent  occurrence,  is  a  rendering  establishment 
to  whfch  dead  hogs  are  brought.  These  establishments  pay  one  cent  a 
pound,  and  the  farmers  haul  their  dead  hogs,  sometimes  ten  or  fifteen 
miles,  in  open  wagons,  past  farms,  bams,  and  hog-lots,  and  disseminate 
thereby  the  germs  of  the  disease  through  the  whole  country.  The  trans- 
portation of  dead  hogs  by  wagon,  I  a<^it,  might  be  stopi^ed  by  State 
laws,  but  the  latter  prove  usually  to  be  uieftective  where  railroad  com- 
panies (inter-State  and  international  traffic)  are  concerned.  1  include 
international  traffic,  because  swine-plague  is  or  has  been  prevailing  in 
Europe.  Besides  that,  there  are  other  contagious  diseases  which  spread 
exclusively  by  means  of  their  contagion — I  will  mention  only  glaudexs, 
foot  and  iiioutli  disea^w?  or  aphthae,  and  pleuro-pneumonia  of  cattle — and 
can  be  stamped  out  and  be  prevented  from  spreading  only  by  efficient 
Congie^ssioiial  legislation.    Pleuro-pneumonia  particularly  deserves  spe- 


356         REPORT   OF   THE    COMMISSIONER   OF   AGRICULTUEE. 

cial  attention.  It  has  already  gained  a  fimi  foothold  in  the  East-,  and 
would  undoubtedly  invade  the  West  very  soon,  or  would  have  d(me  so 
long  ago,  if  the  traffic  in  cattle  were  from  East  to  West  instead  of  firom 
West  to  JEast.  It  may,  however,  at  any  time  be  carried  to  the  West  by 
shipments  of  blooded  cattle  from  the  East  the  same  as  it  was  imported 
from  Holland  to  New  York,  and  having  once  entered  any  of  the  Western 
States  or  Territories  it  will  soon  find  ample  means  to  spread  toward  the 
East  again  and  to  sweep  the  whole  country.  K  it  comes  to  that  it  will 
prove  to  be  much  more  disastrous  to  the  live-stock  interest  of  the  United 
States  than  swine-plague  or  any  other  contagious  disease. 

If  any  transportation  of,  or  traffic  in,  diseased  and  de^A  swine  is  ef- 
fectually prohibited  by  proper  laws,  a  spreading  of  the  swine-plague  on 
a  large  scale  will  be  impossible,  and  its  ravages  will  remain  limited  to 
localities  where  the  disease-germs  have  not  been  destroyed,  and  J^m 
preserved  tUl  the  same  find  sufficient  food  again.  In  order  to  preveat 
such  a  local  spreading,  two  remedies  may  be  resorted  to.  The  one  is  a 
radical  one,  and  consists  in  destroying  every  sick  hog  or  pig  immediately^ 
wherever  the  disease  makes  its  appearance,  and  in  disinfecting  the'  in- 
fected prendses  by  such  means  as  are  the  most  effective  and  the  most 
practicable.  If  this  is  done,  and  if  healthy  hogs  are  kept  away  from 
such  a  locality,  say  for  one  month  after  the  diseased  animals  have  l^eeii 
desto)yed,  and  the  sties,  pens,  &c.,  disinfected  with  chloride  of  limp  or 
carbolic  acid,  and  the  yards  plowed,  &c.,  the  disease  wiU  be  stamped 
out.  I  know  that  this  is  a  violent  way  of  dealing  with  the  plagae^  hut 
In  the  end  it  may  prove  to  be  by  far  the  cheapest.  The  other  remedy  is 
more  of  a  palliative  character,  and  may  be  substituted  if  swine-plagae} 
as  is  now  the  case,  is  prevailing  almost  everywhere,  or  in  cases  in  whiob 
the  radical  measures  are  considered  as  too  severe  and  too  sweeping.,  j^ 
consists  in  a  perfect  isolation  of  every  diseased  herd,  not  only  di '  " 
the  actual  existence  of  the  plague  but  for  some  time,  say  one  mojii 
after  the  occurrence  of  the  last  case  of  sickness,  and  after  the  sties,  i 
pens  have  been  thoroughly  cleaned  and  disinfected  with  carbolic  iMSii 
or  other  disinfectants  of  equal  efficiency,  and  the  yards,  &c.,  plowe^ 
Old  straw-stacks,  &c.,  must  be  burned,  or  rapidly  converted  into'mi^ 
nure.  It  is  also  very  essential  that  diseased  animals  are  not  allowed  as^. 
access  to  running  water,  streamlets,  or  creeks  accessible  to  other  he^tj^ 
swine.  Those  healthy  hogs  and  pigs  which  are  within  the  possible  i  "' 
ence  of  the  contagious  or  infectious  principle,  perhaps  on  the  same: 
or  in  the  immediate  neighborhood  of  a  diseased  herd,  must  be  *p1^ 
tected  by  special  means.  For  these,  I  think,  it  will  be  best  to  toj^ 
movable  pens,  say  eight  feet  square,  of  common  fence-boards  (elevea 
fence-boards  will  make  a  pen) ;  put  two  animals  in  each  pen ;  place  flie 
latter,  if  ])ossible,  on  high  and  dry  ground,  but  by  no  means  in  .an  old 
hog-lot,  on  a  manure-heap,  or  near  a  slough,  and^niovc  each  jyen  eveiy 
noon  to  a  new  ])lace,  until  after  all  danger  has  passed.  If  this  is  done 
the  animals  will  not  be  compelled  to  eat  their  fooil  soiled  with  excre- 
ments, and  as  dry  earth  is  a  good  disinfectant,  an  infection,  very  likely| 
will  not  take  ])lace.  Besides  this,  the  ti*oughs  must  always  be  cloned 
before  water  or  food  is  put  in,  and  the  water  for  drinking  must  be  fresh* 
and  pure,  or  be  drawn  from  a  good  well  immediately  before  it  is  poured 
into  the  troughs.  Water  from  ponds,  or  that  which  has  been  exx)osed 
in  any  way  or  manner  to  a  contamination  with  the  infectious  principle, 
must  not  be  used.  If  all  this  is  complied  with,  and  the  disease  notwith- 
standing should  make  its  appcjirance  and  attack  one  or  another  ot  tba^ 
anunals  thus  kept,  very  likely  it  will  remain  confined  to  that  one  jteeu 

Jf  the  ho^s  or  pigs  caijnot  be  treated  in  that  wajr^  it  will  be  advisable 


DISEASES    OF    SWINE    AND    OTHER    ANIMALS.  357 

to  keep  every  one  shut  up  in  its  pen,  or  in  a  bare  yard,  from  sundown 
until  the  dew  next  morning  has  disappeared  from  the  grass,  and  to  allow 
neither  sick  hogs  nor  pigs,  nor  other  animals,  nor  even  persons,  who 
have  been  near  or  in  contact  with  animals  affected  with  swyie-plague,  to 
come  near  the  animals  intended  to  be  protected.  That  good  ventilation 
and  general  cleanliness  constitute  valuable  auxiliary  measures  of  pre- 
vention may  not  need  any  mentioning.  The  worst  thing  that  possibly  can 
be  done,  if  swine-plague  is  prevailing  in  the  neighborhood,  is  to  shelter 
the  hogs  and  pigs  under  or  in  an  old  straw  or  hay  stact,  because  noth- 
ing is  more  apt  to  absorb  the  contagious  or  infectious  principle,  and  to 
preserve  it  longer  or  more  effectively  than  old  straw,  hay,  or  manure- 
heaps  composed  mostly  of  hay  or  straw.  It  is  even  probable  that  the 
contagion  of  swine-plague,  like  that  of  some  other  contagious  diseases, 
if  absorbed  by,  or  chnging  to,  old  straw  or  hay,  &c.,  will  remain  effective 
and  a  source  of  spreading  the  disease  for  months,  and  maybe  for  a  year. 

Therapeutically  but  little  can  be  done  to  prevent  an  outbreak  of  swine- 
plague.  Where  it  is  sufficient  to  destroy  the  infectious  principle  outside 
of  the  animal  organism,  carbolic  acid  is  effective,  and,  therefore,  a  good 
disinfectant  5  but  where  the  contagious  or  infectious  principle  has  already 
entered  the  animal  organism  its  value  is  doubtful.  Still,  wherever  there 
is  cause  to  suspect  that  the  food  or  the  water  for  drinking  may  have  be- 
come contaminated  with  the  contagion  of  swine-plague,  it  will  be  advis- 
able to  give  every  morning  and  evening  some  carboUc  acid,  say  about 
ten  drops  for  each  animal  weighing  from  one  hundred  and  twenty  to  one 
hundred  and  fifty  pounds  J  in  the  water  for  drinking ;  and  wherever  there 
is  reason  to  suspect  that  the  infectious  principle  may  be  floating  in  the 
air,  it  will  be  advisable  to  treat  every  wound  or  scratch  a  hog  or  pig  may 
jkippen  to  have  immediately  with  diluted  carbolic  acid.  During  a  time, 
or  in  a  neighborhood  in  which  swine-plague  is  prevailing,  care  i^ould  be 
taken  neither  to  ring  nor  to  castrate  any  hog  or  pig,  because  every 
wound,  no  matter  how  small,  is  apt  to  become  a  port  of  entry  for  the 
infectious  principle,  and  the  very  smallest  amount  of  the  latter  is  suffi- 
cient to  produce  the  disease. 

Still,  all  these  minor  measures  and  precautions  will  avail  but  little 
nnless  a  dissemination  of  the  infectious  principle^  or  disease-germs,  is 
mode  impossible.  1.  Any  transportation  of  dead,  sick,  or  infected  swine, 
and  jBven  of  hogs  or  pigs  that  have  been  the  least  exposed  to  the  con- 
tagidn,  or  may  possibly  constitute  the  bearers  of  the  same,  must  be 
efifectively  prohibited.  2.  Every  one  who  loses  a  hog  or  pig  by  swine- 
plague  must  be  compelled  by  law  to  bury  the  same  immediately,  or  as 
soon  as  it  is  dead,  at  l^ast  four  feet  deep,  or  else  to  cremate  the  carcass 
at  once,  so  that  the  contagious  or  infectious  principle  may  be  thoroughly 
destroyed,  and  not  be  carried  by  dogs,  wolves,  rats,  crows,  &c.,  to  other 
places. 

Another  thing  may  yet  be  mentioned,  which,  if  properly  executed, 
will  at  least  aid  very  materially  in  preventing  the  disease;  that  is,  to 
give  all  food  either  in  clean  troughs,  or  if  com  in  the  ear  is  fed,  to  throw 
it  on  a  wooden  platform  which  can  be  swept  clean  before  each  feeding. 

9.  TREATMENT. 

If  the  cause  and  the  nature  of  the  morbid  process  and  the  character 
and  the  importance  of  the  morbid  changes  are  taken  into  proper  con- 
sideration, it  cannot  be  expected  that  a  tiierapeutic  treatment  will  be  of 
much  avail  in  a  fully  developed  case  of  swine-plague.    "  Specific'^  reme- 
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dies,  Kiicli  as  arc  advertised  in  colnmn  advcrfTsements  in  cei'tain  news- 
pajx-rs,  jmd  wmranted  to  be  infallible,  or  to  cure  every  case,  can  do  no 
good  wliatever.  Tliey  are  a  downriglit  fraud,  and  serve  only  to  draw 
the  money  o^it  oi'  the  pockets  of  the  despairing  farmer,  who  is  ready  to 
cat(*li  at  any  straAv.  Xo  cure  has  ever  lieen  found  for  glanders,  anthrax, 
and  oiUtle-])lague,  diseases  that  have  been  known  for  moro  than  two 
thousand  years,  and  that  have  been  investigated  again  and  again  by 
the  most  learned  veterinarians  and  the  best  practitioners  of  Europe, 
and  yet  then^  is  to-day  not  even  a  prosi>ect  that  a  treatment  will  ever  be 
discovered  to  whicli  those  diseasi»s,  onoe  fully  developed,  will  jield. 
!Neither  is  there  any  prospect  or  probability  that  fully  developed  swine- 
l)lague  will  ever  yield  to  treatment.  It  is  tnio  that  the  bacilli  »ui8  and 
their  germs  can  be  killed  or  destroyed  if  outside  of  the  animal  organism, 
or  witidn  reach  on  the  surface  of  the  animal's  body.  Almost  any  known 
disinfectant — carbolic  acid,  thymic  acid,  chloride  of  lime,  creosote,  and 
a  great  many  others — will  destroy  them.  But  the  bacilli  and  their  germs 
are  not  on  the  surfaee  of  the  body,  except  in  such  parts  of  the  skin  and 
accessible  mucous  membranes  (conjunctiva  and  gums)  that  may  happen 
to  have  become  alfected  by  the  morbid  process.  They  are  inside  of  the 
organism,  and  not  only  in  every  part  and  tissue  morbidly  affected,  in 
every  morbid  product,  and  in  every  lymphatic  gland,  but  they  are  also  in 
every  drop  of  blood  and  in  every  j)a!rticle  of  a  drop  of  blood  circtdating 
in  the  whole  organism.  Who,  I  would  like  to  ask,  will  have  the  audacity 
to  assert  that  he  is  able  to  destroy  those  bacilli  and  their  germs  witboiit 
distuibing  the  economy  of  the  animal  organism  to  such  an  extent  as  to 
cause  tlie  immediate  death  ot  the  animalf  But  even  if  means  shonld 
be  found  by  which  these  bacilli  and  their  germs  can  be  destroyed  wiGb* 
out  serious  injury  to  the  animal,  a  destruction  of  the  same  will  notn 
sulBcient  to  effect  a  cure.  Important  morbid  changes  must  be  rej^airdd; 
extensive  embolism  is  existing  in  some  very  vital  organs;  a  rapid,  pro- 
liferous giowth  of  morbid  cells  has  set  in;  some  of  the  intestines  (CIB- 
cum  and  colon)  may  have  become  perforated;  exudations  have  been 
deposited  in  the  lungs,  in  the  thoracic  cavity,  in  the  i)ericardium,  and  in 
the  abdominal  cavity;  the  heart  itself  may  have  been  morbidly  changed, 
and  every  lynii)]iMtic  gland  in  the  whole  organism  become  diseased* 
llow,  I  would  like  to  know,  will  those  quacks  who  advertise  their  "Sure 
Cure''  and  their  high-sounding  "  Specifics"  to  swindle  the  farmer  out  of 
his  hanl-eanK^l  dollars  and  cents — how^  I  ask,  will  those  quacks  restore^ 
repair,  slop,  and  leduce  all  those  morbul  changes? 

8rill,  I  do  not  wisli  to  say  that  a  rational  treatment  can  do  no  good: 
on  the  contnny,  it  may  in  many  cases  avert  the  worst  and  mostfjatal 
morbid  chiinges,  i\nd  may  thereby  aid  nature  considerably  in  effecting 
a,  re(M)very  in  all  those  cases  in  which  the  disease  presents  itself  in  a  mild 
Ibrin,  and  in  v.iiich  very  dangerous  or  iiTcparablc  morbid  changes  hare 
mA.  yet  takcMi  i>la<*e.  A  good  dietetical  treatment,  however,  inclnding  a 
strict  obsc^rvation  of  sanitaiy  principles,  is  of  nmch  more  importance 
than  the  use  ol'  medicines.  In  the  first  place,  the  sick  animals,  if  possi- 
ble, shonld  be  kept  on(^  l>y  one  in  separate  i)ens.  The  latter,  if  mov- 
able— niOAablo  ones,  i)erhaps  six  to  eight  feet  square  and  without  a 
iloor.  iuo  i)r(.'iVral)l(* — on^lit  to  be  move<l  once  a  day,  at  noon,  or  after  the 
dew  lins  ilisii])pcarcd  from  the  gi'ass;  if  the  pens  are  not  movable,  they 
mast  be  kei)t  scruimlously  dean,  l>ecause  a  ])ig  aiVected  with  swine- 
plague  has  a  vitiated  appetite,  and  eats  its  own  excrements  and  those 
of  others,  and,  as  those  excrements  contain  inuumei-able  bacilli  and  their 
germs,  will  add  thereby  fuel  to  the  fiame ;  in  other  woixls,  will  increase 
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the  extent  and  the  malignancy  of  the  morbid  process  by  introducing 
into  the  organism  more  and  more  of  the  infectious  principle.  The  food 
given  ought  to  bo  clean,  of  the  very  best  quality  and  easy  of  digestion, 
and  the  water  for  drinking  must  be  clean  and  fresh,  be  supplied  three 
times  a  day  in  a  clean  trough,  and  be  drawn  each  time,  if  possible,  from  a 
deep  well.  Water  from  ponds  and  water  that  has  been  standing  in  open 
vessels,  and  that  may  possibly  have  become  contaminated  with  the  infec- 
tious principle,  should  not  be  used.  If  the  diseased  animal  has  any 
wounds  or  lesions,  they  must  be  washed  or  dressed  from  one  to  three 
times  a  day  with  diluted  carbolic  acid  or  other  equally  effective  disin- 
fectants. 

Concerning  a  therapeutic  treatment,  I  hare  made  several  experiments, 
the  principal  ones  of  which  I  will  relate,  not  because  they  are  illustra- 
tive of  success,  a^  they  are  not,  but  because  some  interesting  features 
of  the  disease  will  be  brought  to  light.  A  therapeutic  treatment — -that 
is,  as  far  as  my  experiments  are  able  to  show — ^has  not  been  very  success- 
ful, but  the  facts  will  speak  for  themselves. 

1.    EXPEEEVtENTS  AT  MY  EXPERIMENTAL,    STATION,  THE  TETEBINAUY 
HOSPITAL  OF   THE  ILLINOIS  INDUSTRIAL  UNIVERSITY. 

October  8. — At  5.30  o'clock,  p.  m.,  received  from  Mr.  J.  A.  Hossack  eight  diseased 
swine  of  Vcorions  size  and  age  for  experimental  treatment.  They  were  pnt  in  pen  No. 
3,  which  had  been  thoroughly  cleaned,  and  were  fed  three  times  a  day  with  corn  in 
the  ear,  and  prorvided  with  clean  water  foir 'drinking.  I  had  engaged  and  had  comfort- 
able room  for  only  three  or  fotir,  bttt  Mr.  Hossack  thonght  beet  to  bring  mo  every 
sick  animal  he  had  at  that  time  on  hi»  place.  So  it  happened  that  five  of  the  pigs 
were  in  an  almost  dying  condition  When  they  arrived.  1  nnmbered  them  I,  11.  Ill, 
IV^,  y,  YI,  VII,  and  VIII.  The  therapeutic  treatment  consisted  in  giving  three  times 
a  day  abont  ten  drops  of  carbolic  acid  in  the  water  for  drinking  for  each  hundred 
pounds  of  live  weight.  In  deciding  npon  that  amonnt,  it  was  taken  |nto  considera- 
tion that  some  of  the  water  wonld  remain  nnconsnmed.  The  tronghs  were  emptied 
ajid  cleaned  each  time  before  fresh  water  was  put  in. 

October  9. — Pig  I,  a  small  animal,  dead.  Postmortem  examination  was  made  by  Dr. 
Prentice,  and  revealed  the  nsnal  morbid  changes — ^hepatization,  plenritis,  serum  in 
pericardium,  and  morbid  growths  in  ciecnm  and  colon. 

October  10. — IMg  II,  a  large  shojit  from  eight  to  ten  months  old,  dead.  Post-mortem 
examination  by  Dr.  Prentice.     Nearly  the  same  results. 

October  11. — ^l^ig  III,  a  small  animal,  dead.  It  had  probably  died  on  the  evenifig  of 
the  10th ;  at  least  it  was  very  much  decomposed  in  tne  nooming,  and  as  pig  B  nad 
died  and  had  to  be  examined,  no  post-^noriem  examination  was  made. 

October  1*2. — Pi^:^  IV,  dead ;  had  died  during  the  night.  No.  V,  an  old  sow,  alid 
Nos.  YI,  Yll,  and  YIII  yet  alive.  No.  VIII  is  the  only  one  that  nas  any  appetite. 
Pic:  VI  is  very  low,  and  will  soon  die.  Post-mortem  examination  of  No.  IV  Exter- 
nally :  skin  an  lower  surface  of  the  body  and  between  the  legs  purple.  Internally : 
lymphatic  glands  enlarged ;  bronchial  tubes  filled  with  mucus ;  both  lobes  of  the 
lungs,  but  the  left  one  more  than  the  right,  hepatized — ^red,  brown,  and  gray  hepati- 
zation ;  two  ounces  of  straw-colored  serum  in  x)ericardium,  and  plastic  exildatiol^  0!i 
the  surface  of  the  heart.  In  abdominal  cavity  about  one  pint  of  semm ;  spleen  en- 
larged ;  kidneys  normal ;  mesenteric  glands  enlarged  ^  intestines  free  from  any  morbid 
frowtlis,  and  without  any  lesions  whatever;  interior  of  stomach  slightly  covered  with 
ile. 

October  13. — Old  sow  No.  V  and  young  sow  No.  VHI  (eight  months  old)  have  a  little 
appetite.  Xo.  YI  is  vei-y  weak,  and  No.  VII  is  doll ;  seems  to  have  considerable  press- 
nre  upon  the  brain.  In  the  evening  No.  VI  is  in  a  dyitig  condition,  and  lies  motion- 
less in  a  corner.  Sows  Nos.  V.  and  VIII  have  some  appetite;  No.  VII  breathes 
with  a  thro]>l)iug  motion  of  thedanks;  seems  to  have  headache,  is  very  dull,  and 
holds  its  nose  persistently  to  the  door. 

October  14. — Sow  YIII  considerably  improved  ?  sow  V  some  appetite;  VII  veryloi?'; 
and  VI  dead.  For  post-mortem  exoaiination  of  No.  VI,  see  accoant  given  in  the'ehi^- 
ter  on  Morbid  Changes. 

October  15.— Okl  sow  No.  V  and  sow  No.  VIII  coughing  a  good  deal;  VIH  ha«  a 
good  appetite ;  V  has  not.    No.  VII,  a  sow  pig  about  eight  months  old,  dead  in  the 
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pen.  rost-moriem  cxaminatiou  of  No.  VII  at  8.30  o'clock  a.  m.  E2rtemally:  Skin 
on  nose,  neck,  and  lower  surface  of  body  purple  in  spots  and  patches;  carcass  not 
very  much  emaciated.  Intcnially :  some  adhesion  between  posterior  part  of  right 
lobe  of  lungs  and  diaphragm;  costal  pleura  and  pericardium  affected;  snrfaco  of  the 
lungs  exliibits  numerous  small  red  specks ;  both  lobes  are  partially  hepatized,  and  con- 
tain considerable  exudation  yet  in  a  fluid  condition.  (See  photographs.  Plates  I  and 
II. )  External  coat  of  posterior  vena  cava  morbidly  changed,  inflamed,  and  coalesced 
■with  pulmonal  pleura.  In  abdominal  cavity :  numerous  light-colored  nodules  or  tu- 
bercles on  the  surface  of  the  spleen,  some  of  the  size  of  a  millet  seed,  and  others  as 
large  as  a  small  pea ;  mesenteric  glands  very  pnuch  enlarged ;  numerous  small  ulcerous 
tumors  or  morbid  growths  on  mucous  membrane  of  ciecum  and  colon ;  the  "whole  inte- 
rior surface  of  jejunum,  for  several  feet  in  length  one  uninterrupted  layer  of  a  morbid 
growth  and  siibsequent  decay  of  epithelium  cells,  easUy  removed  with  the  back  of  the 
scalpel,  and  leaving  behind,  if  thus  removed,  an  uneven  villous  surface. 

October  16. — Old  sow  No.  V  and  sow  No.  VIII  fair  appetite;  both  cough  a  great  deaL 
Old  sow  V  discharged  yesterday  and  to-day  large  quantities  of  a  glassy  macns  exnd- 
ing  from  the  nose.  Discovered  two  ulcerating  sores,  one  in  the  left  middle  teat  and 
one  in  the  right  forward  teat.  Her  pigs  had  been  weaned  a  short  time  before  she  con- 
tracted the  disease. 

October  17. — Sows  V  and  VIII  improving,  that  is,  are  less  indifferent  to  sniiound- 
ings  and  have  better  appetite,  but  still  cough  a  great  deal. 

October  18. — Sows  V  and  VIII  improving ;  but  especially  VIII,  which  has  good  ap- 
petite. In  afternoon  sow  V  had  some  diarrhea,  probably  caused  by  feeding  on  new 
com— old  com  had  been  fed  before.  

October  19. — Old  sow  V  has  diarrhea ;  feces  green  and  semi-fluid.  Sow  VLLl  seQinfl 
to  be  improving,  at  least  eats  a  good  deal.    Sow  V  is  perfectly  blind. 

Ocfo&er  20. — Sows  V  and  VIII  still  coughing  considerably,  but  are  otherwise  im- 
proving. 

October  21. — Sows  V  and  VIII  improving ;  VIII  is  already  in  a  little  better  conditloiL 

October  22.— Sows  V  and  VIII  improving. 

October  23. —  Sow  V  is  still  very  slow  in  her  movements,  but  her  appetite  is  miidli 
better.  Sow  VIII  still  shows  difficulty  of  breathing,  but  may  other>7ise  be  considered 
as  recovered.    The  diarrhea  of  sow  V  has  disappeared. 

October  24. — Sows  V  and  VIII  improving ;  have  good  appetite,  and  are  not  near  80 
thirsty  as  formerly :  both  cough  some.    Recovery  may  be  considered  certain. 

October  25. — Sow  V  very  much  improved ;  ulcer  in  forward  teat  is  healing  rapidly 
(the  ulcers  have  been  treated  with  diluted  carbolic  acid).  Sow  VIII  shows  no  morbid 
symptoms,  except  some  coughing  and  some  difficulty  of  breathing.  She  has  very  ^ood 
appetite  and  is  very  lively. 

October  26. — Sow  V  eats  tolerably  well,  but  is  still  weak.  Sow  VIII  eats  and  dzinka 
well,  and  might  be  looked  upon  as  perfectly  healthy  if  it  were  not  for  the  yet  existing 
difficulty  of  breathing.  The  excrements  have  gradually  lost  their  peculiar  offensive 
smell. 

October  27. — Sow  V  fair,  and  sow  VIII  very  good  appetite.  The  latter  is  getting 
lively. 

October  28. — ^No  perceptible  change.  ,     . 

October  29. — Sow  V  more  active,  but  still  partially  bUnd.  Sow  VIII  is  gaining  in 
flesh. 

October  30. — ^Both  sows  have  good  appetite  and  are  visibly  improving. 

October  31. — Both  improving  steadily. 

November  1. — Sows  V  and  VIII  keep  on  improving.  The  ulcers  of  sow  V  have 
healed,  and  her  sight  has  been  partially  restored.  Ine  carbolic-acid  treatment  has 
been  continued  to  this  day  (November  1),  but  is  now  discontinued. 

November  6. — Both  sows  have  been  returned  to  their  owners.  Sow  VIII  is  like  a 
perfectly  healthy  pig,  but  coughs  some  and  also  shows  a  slight  difficulty  of  breathing. 
Sow  V  has  almost  entirely  recovered  her  eyesight ;  is  not  in  as  good  condition  as  sow 
VIII,  and  coughs  some,  but  breathes  perfectly  easy. 

October  26, — Received  of  Mr.  D.  Burwash,  at  6  o'clock  a.  ra.,  a  Berkshire  pig,  about 
five  months  old,  for  experimental  purposes ;  it  had  been  sick  two  or  three  days.  It 
proved  to  be  very  severely  aflected,  but  was  in  a  good  condition  as  to  flesh.  Treat- 
ment :  about  eight  or  nine  drops  of  carbolic  acid  in  the  water  for  drinking  every 
morning,  and  about  two  drams  of  bisulphite  of  soda  and  one  dram  of  carbonate  of 
soda  every  evening.    The  pig  was  designated  as  No.  IX,  and  put  in  pen  No.  2. 

October 27. — Pig  No.  IX  worse;  has  plain  symptoms  of  pneumonia;  died  in  the 
afternoon.  Post-mortem  examination  three  hours  al't«r  death ;  four  ounces  of  serum  in 
chest,  and  also  a  like  quantity  in  pericardium;  trachea  filled  with  mucus;  both  lobes 
of  lungs  congested  and  gorged  with  exudation ;  capillary  vessels  of  the  auricles  of  the 
heart  gorged  with  blood ;  spleen  enlarged,  and  large  numbers  of  tubercle-like  excres- 
cences on  its  lower  surface ;  ca;cum  and  colon  full  of  hardened  feces;  a  few  nlcerons 
tumors  in  ciecum,  and  two  large  decaying  morbid  growths  in  colon ;  mesenteric  glands 
enlarged ;  other  organs  healthy. 
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Numerous  other  experiments  have  been  made,  and  quite  a  variety  of 
medicines  have  been  tested  at  different  places  and  in  different  herds. 
Some  of  those  experiments  have  been  carried  out  under  my  personal 
superintendence,  and  some  by  the  OMTiers  of  the  diseased  animals  in  ac- 
cordance with  my  instructions.  But  as  the  results  obtained  with  any 
one  of  tliem  are  far  from  satisfactory,  it  wiU  be  sufficient  to  mention 
only  a  few.  The  principal  medicines  tried  were  cai'bolic  acid,  bisulphite 
of  soda,  thymol,  salicylic  acid,  white  hellebore  or  veratrum  albnnij  as  an 
emetic,  alcohol,  and  sulphate  of  iron,  and  it  has  been  found  that  neither 
of  them  possesses  any  special  curative  value.  In  a  few  cases  in  which 
most  of  the  lesions  were  external,  applications  of  very  much  diluted 
thymol  or  thpnic  acid  i)roduced  apparently  good  results ;  the  animals 
recovered,  but  might  have  recovered  at  any  rate.  Diluted  carbolic  acid 
has  been  used  for  the  same  purpose  and  with  the  same  results.  An 
emetic  of  white  hellebore  or  veratrum  album  w^as  given  to  some  shoats 
(about  eight  or  nine  months  old,  and  property  of  Dr.  Hall,  at  Skvoy), 
in  the  first  stage  of  the  disease,  and  seemed  to  have  arrested  tlS|B  morbid 
process  immediately,  at  least  the  shoats  recovered.  In  othermore  de- 
veloxied  cases  it  did  no  good  whatever.  Bisulphite  of  soda,  salicylic 
acid,  and  carbolic  acid  were  used  quite  extensively,  but  no  good  i||pults 
plainly  due  to  the  influence  of  those  drugs  have  been  obser^^  in 
anj^  case  in  which  the  disease  had  fully  developed,  neither  by  myself 
nor  by  others.  Sulphate  of  iron  has  proved  to  be  decidedly  injurious. 
Mr.  Bassett  used  it  quite  persistently  for  forty^ifive  nice  shoats.  Forty- 
three  of  them  died,  one  ^covered  from  a  slight  attack — it  had  external 
lesions,  which  were  treated  with  carbolic  aeid — and  one  remained  ex- 
empted. To  bleed  sick  hogs,  in  some  places  a  customary  practice  among 
farmers  against  all  ailments  of  swine,  has  had  invariably  the  very  worst 
consequences,  and  accelerated  a  fatal  termination.  A  great  many  fann- 
ers in  the  neighborhood  of  Champaign  have  used  several  kinds  of  "  spe- 
cifics ''  and  ''  sure  cure  ^^  nostrums,  but  none  of  them  are  inchned  to  talk 
about  the  results  obtained,  and  so  it  must  be  supposed  that  the  latter 
have  remained  invisible.  One  case,  which  should  have  been  related  in 
the  chapter  on  "  Prevention,"  deserves  to  be  mentioned.  Mr.  Crews  had 
forty-odd  hogs,  of  which  he  had  lost  ten  or  twelve,  and  was  losing  at 
the  rate  of  two  to  four  a  day.  I  advised  him  to  separate  those  appar- 
ently yet  healthy,  or  but  slightly  affected,  from  the  very  sick  ones :  to 
put  the  former  in  a  separate  yard,  not  accessible  to  the  others :  to  leed 
them  clean  food ;  to  water  them  three  times  a  day  from  a  well,  and  to 
give  to  each  animal,  two  or  three  times  a  day,  about  ten  drops  of  car- 
bolic acid  in  their  drinldng  water.  Ho  did  so,  and  saved  every  one  he 
separated  (fourteen  in  number),  while  all  others,  with  the  exception  of 
two  animals  which  died  later,  died  within  a  short  time. 

Respectfully  submitted. 

H.  J.  DETMERS,  Y.  S. 

Chicago,  III.,  November  15, 1878. 
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SUPPLEMENTAL  EEPOET. 

Sir:  Since  the  Ifilli  of  Ndveiiibcr,  the  day  on  which  I  forwanlod  to  you  my  fuU  re- 
port,. I  have  devoted  my  time  pnnci])ally  to  a  solution  of  some  of  tboso  rinestions 
"whicii  had  not  been  fully  answered,  and  have  suctreedcd  in  ascertaining  some  addi- 
tional facts  of  practical  importance.  In  addition  to  this  the  correctness  of  my  c<mclu- 
sions  as  to  the  nature  of  th<*  infectitms  i^rinciijle,  and  the  manner  in  which  swiiie- 
plaguo  is  communicated,  lias  l>e<?n  continned  by  further  observations.  The  vitality  ot 
the  infectious  i)rinr}ple  has  been  tested  by  experiment:  several  herds  of  diseased  swine 
Wirt  plac^jH  whcr«»  the  disease  had  Ix'en  prevailing,  and  where  healthy  pigs  had  been 
intro<luced  a  few  weeks  after  the  occurrence  of  the  last  case  of  swine-plagne,  have 
been  visited,  and  a  few  more  poHi-mortem  examinations  have  lieen  made,  fii  the  fol- 
lowing, which  may  be  consitlered  as  a  supplement  to  my  report  of  the  15th  of  Novem- 
ber,  I  have  the?  honor  of  submitting  to  you,  very  i-espectfully,  the  result*  of  my  mves- 
tigation. 

1.    THE   BACILLI  8UIS. 

These  are  found  invariably,  either  in  one  form  or  another,  in  all  fluids — such  a«  blood, 
nrine,  mucus,  fluid  exuflationa,  &c. — in  all  morbidly  affected  tissues,  and  in  the  ex- 
crements of  the  diseased  animals,  and  constitute,  beyond  a  doubt,  the  infectious  prin- 
ciple, or  pro<luce  the  morbid  process  if  transmitted,  directly  or  indirectly,  from  • 
diseased  animal  to  a  healthy  one.  Thes<^  Jmcllli  undergo  several  changes,  and  require 
a  certain  length  of  time  for  further  propagation ;  consequently,  if  introduced  into 
an  anlBial  organism,  some  tiuK^ — a  j>eriod  of  incubation,  or  a  stage  of  colonizatioii — 
must  ptes  before  morbid  symyitoms  can  make  their  appearance.  Three  stages  (tf  de- 
velopment (a  germ  or  micrococcus  stage,  a  bacillus  or  rod-bacterium  stage,  and  agemi- 
producing  stage)  can  be  discerned. 

The  micrococci,  gloluilar  l)acteria,  or  bacillus-germs,  as  I  prefer  to  call  them,  an 
found  in  immense^  numbers  in  the  fluids,  Imt  eMi)ecialIy  in  the  blood  and  in  the  exadft- 
tions  of  the  diseased  animals.     If  the  temperature  is  no^too  low,  and  if  sufficient  oxy- 
gen is, present,  they  soon  develop  or  grow  lengthwise,  by  a  kind  of  budding  proujB 
a  globular  bacterium,  or  bacillus-germ,  constantly  observed  under  the  iiiicro0oepS| 
budded,  and  grew  to  double  its  length  in  exactly  two  hours  in  a  temperature  of  fCP 
F.  (see  drawing) — and  change  gradually  to  rod-bacteria,  or  haciUi,    Some  of  the  latter, 
iinally,  after  a  day  or  two,  if  circumstances  are  favorable,  commence  to  grow  again  in 
length,  imtil  they  appear,  magnified  850  diameters^  to  be  from  one  to  six  inches  Umg, 
At  the  same  time,  however,  they  become  very  brittle,  and  break  into  two  or  more 
pieces.    Where  a  i)reak  or  separation  is  to  take  place,  at  lirst  a  knee  or  ansle  is 
formed,  and  then  a  complete  break  or  separation  is  eft'ected  bj'  a  swinging  motion  of 
both  ends,  which  move  to  and  fro,  and  alternately  open  and  close,  or  stretch  and  bend 
the  knee  or  angle.    After  the  division  has  bec<»m*c  |Mirfeet,  which  takes  only  a  minute 
or  two,  both  ends,  thus  si^parated,  m(>ve  apart  in  different  directions.    These  long  bac- 
teria, it  seems,  are  pregnant  with  new  germs;  their  external  envelop  disa]>i>ear8  oris 
dissolved,  and  then  tlie  vei-y  numerous  bacillus-germs  become  free.    In  this  way  a 
propagation  is  effected. 

Some  of  the  bacilli  or  rwl-bacteria  move  very  rnpidly,  while  others  are  apparently 
motionless.  The  causes  of  this  motion  I  have  not  l>een  able  to  ascertain  with  cer- 
tainty, but  have  obw^rved  repeatedly  that  no  motion  takes  place  if  the  temperature  of 
thc^  fluid  or  substance  which  contains  the  bacteria  is  a  low  our,  and  that  under  the  mi- 
croscope the  motion  inevoases  and  becomes  more  lively  if  the  rays  of  light,  thrown 
upon  tlie  slide  by  the  miiTor,  are  sullicientlyeonctrnt rated  to  Increase  the  temperature 
ol  the  object.  80  it  seems  that  a  ceilain  degree  of  warmth  is  required ;  at  any  rate  I 
never  saw  any  baciUi  moving  in  a  fluid  or  subtstance  immediately  :il'ter  it  had  been 
standing  in  a  cold  ro(mi. 

There  is,  howe-v«'r,  also  auother  cliangj.^  taking  ]»lace,  caused  ])r()bably  by  cert-ain 
conditions  which  I  have  not  be<*n  able  to  ascertain.  It  is  as  follows:  The  globular 
bacteria  or  bacillus  germs  cominenco  to  l)ud  or  gri)w  in  lenjrth,  but  on  a  sudden  their 
dcvelo]unent,  it  seems,  (?eases,  and  i)artially-devel<>i)ed  haciUi  and  simple  and  budding 
germs  congrcfxate  to  colonies.  aj::«:5^ut  inate  to  each  other,  and  form  larger  or  smaller  irreg- 
ularly-sL  a  pod  find  (apparently)  viscous  clusters.  Surli  clusters  are  ton  ud  veiy  often  in 
the  blood  and  in  other  fluids,  and  invariably  in  the  exudations  in  the  lungs;  and  in 
the  lympliatie  gland  in  ]>ulmonal  exudation,  au<l  in  blood  serum,  tliis  formation  can 
be  obsi'rvcd  uinl<r  the  microscope  if  tbe  object  remains  un(?hanged  for  some  time,  say 
for  an  hour  or  two.  In  the  ulcerous  rumors  on  the  intestinal  mucous  membrane  the 
clusters  are  comj)aratively  few,  but  ihe  fully-d«'veloped  ImdUiy  many  of  which  move 
very  livt  ly,  arc  always  (^xceediuj^ly  numer<ms.  Th<5  tumors  or  morbid  growths  in  tho 
intestines  seem  to  ali'ord  the  most  fjivorable  conditions  for  the  growth  and  develop- 
ment <d'  the  badlli  and  their  germs.  That  this  must  be  the  case  is  also  suggested  by 
the  presence  of  such  immense  numbers  of  baalU  and  bacillus-germs  in  the  exciementa^ 
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• 
that  the  latt<T,  boyond  a  doubt,  constitute  the  principal  disseminator  of  the  infective 
principlo.  Wliether  the'  colonics  or  viscous  clusters  of  bacillus-germs  and  partially 
devtloj)o<l  hacilH  are  instrumental  in  bringing  about  the  extensive  embolism  in  the 
luii«rs  aii<l  in  other  tissues,  by  merely  closing  the  capillary  vessels  in  a  mechanical  way, 
or  Avhether  the?  presence,  growth,  development,  and  propagation  of  the  hacilli  and  their 
germs  i)io(luce  peculiar  chemical  changes  in  the  composition  of  the  blood,  vrhich  di»- 
(pmlify  the  latter  to  pass  with  facility  through  the  capillaries,  or  which  cause  a  clot- 
tinir  or  ret<*ntion  of  the  same  in  the  capillary  system,  is  a  question  which  I  am  notpre- 
])air<l  to  decide.  According  to  my  own  observations,  it  appears  that  the  colonics  or 
viscous  clustens  of  bacillus-germs  and  partially  developed  bacilli  get  stuck  in  the  capil- 
laries so  as  to  obstruct  the  ])assa^e,  and  constitute  in  that  way  the  principal,  if  not  the 
sole,  cause  of  the  embolism.  Dr.  Orth  is  of  a  different  opinion.  He  says:  "The  prin- 
ci])al  etlect  of  the  *  Sehizomycetes'  (&ac/ma,  ba<siUiy  &c.)  is  an  indirect  one,  viz.,  by 
])ro<lueing  a  i>oisou  (virus)."  (Archir.fuer  wiasenBchaftlkhe  nnd praktische  Tkierheilkundef 
1877,  j>rt//f  1.)  It  is  possible  that  the  circulation  of  the  blood  in  the  capillary  system 
is  interfered  with  by  both  mechanical  obstruction  and  chemical  changes.  Still,  it 
s«^enis  to  me  that  the  observations  of  Dr.  Orth  and  others  apply  more  to  the  fully  de- 
vel<)}»e<l  baciUi  in  the  blood  and  in  the  lymph.  The  vitality  of  the  bacillus-germs, 
aii<l  es]>eeially  of  the  haciUL  is  not  a  very  great  one,  except  where  the  germs  are  con- 
tained ill  a  substance  or  a  lluid  not  easily  subject  to  decomposition;  for  instance,  in 
water  wliieh  contains  a  slight  admixturex)f  organic  substances.  If  such  a  fluid  is  kept 
ill  a  vial  with  a  glass  stop,  the  germs  remain  mr  a  long  time  (over  six  weeks)  in  nearly 
the  siune  condition,  or  develop  very  slowly,  according  to  amount  of  oxygen  and  degree 
of  temperature.  In  an  open  vessel  the  development  is  a  more  rapid  one.  If  oxygen 
is  excluded,  or  the  amount  available  exhausted,  no  further  change  seems  to  be  taking 
place.  In  the  water  of  streamlets,  brooks,  ditches,  ponds,  &c.,  the  bacillus-germs  are 
not  destroyed  very  soon.  How  long  they  retain  their  vitality  I  have  not  been  able  to 
ascertain.  In  fluids  and  substances  subject  to  putrefaction,  the  hacilli  and  their  germs 
lose  their  vitality  and  are  destroyed  in  a  comparatively  short  time;  at  least  they  dis- 
appear as  soon  as  those  fluids  (blood,  for  instance)  ana  substances  undergo  decompo- 
sition. In  the  blood  they  disappear  as  soon  as  the  blood-corpuscles  commence  to 
decompose.  That  such  is  the  case  has  been  ascertained  not  only  by  microscopical  ob- 
servat  ion,  but  also  by  clinical  experience.  The  bacilli  and  their  germs  are  also  destroyed 
if  brought  in  contact  with,  or  if  acted  upon  by,  alcohol,  carbolic  acid,  thymol,  iodinei 
<&c. 

2.   CLINICAL  OBSEBYATIONB. 

The  experimental  pigs,  Xos.  1  and  A,  put  in  pen  No.  2,  on  November  13th  (together 
with  exi>erimental  pig  C),  in  which  pen  pig  No.  IX  had  died  of  swine-plague  on  the 
2^th  (►f  Octol)er,  remained  perfectly  healthy,  notwithstanding  pen  No.  2,  which  was 
thoroughly  infected,  had  received  only  an  ordinary  cleaning,  but  had  not  been  disin- 
fected. Couse<iuently,  it  must  be  supposed  that  the  infectious  principle  (the  badlH 
and  their  germs)  contained  in  particles  of  excrement  and  in  the  urine  clinging  to  the 
floor  and  lodged  in  the  cracks  between  the  boards  must  have  been  destroyed,  because 
I  obs<Tved  rcpeateilly  that  the  pigs,  probably  in  search  of  saline  substances,  licked 
those  i^arts  of  the  floor  which  hadI>ecome  saturated  with  urine. 

Mr.  IJassett,  who  had  lost  nearly  his  whole  herd  of  swine^ — of  one  lot  containing 
originally  lorty-flve  animals  only  two  survived — bought,  about  eighteen  days  affcer  the 
occunence  of  the  last  death,  two  young,  healthy  pigs,  an^  allowed  them  to  run  at 
large  in  liis  orchard,  a  pasture,  and  ono  of  his  swine-yards,  the  same  premises  on  which 
the  lot  of  forty-live  animals  just  mentioned  Had  been  kept.  The  few  surviving  hogs 
of  his  ol<l  herd  are  kept  in  another  yard  farther  north.  Seeing  that  those  two  pigs 
reinjiiiuMl  healtliy,  he  thought  he  might  risk  it  and  buy  some  more,  and  about  two 
weeks  later  lu^  bought  sixty-nine  (not  ninety-five,  as  I  believe  I  have  stated  in  my  re- 
])ort)  healthy  Berkshire  shoats,  from  five  to  six  months  old,  at  the  auction  of  the  Hon. 
James  Scot  t,  ])resi<lent  of  the  Illinois  State  Board  of  Agriculture,  and  turned  them  out 
on  The  same  i)reniises  (hog-lot,  orchard,  and  pasture).  After  these  sixty-nine  sboats 
had  been  there  two  days  they  discovered  the  burial  places  of  the  forty-three  dead 
Blioats,  hogs,  and  pigs,  which,  by  the  way,  had  been  buried  only  ifrom  two  to 
thrt'e  feet  deep.  These  they  commenced  to  exhume  immediately,  and  sotm  consumed 
all  the  decomposed  carcasses.  Mr.  Bassett  would,  have  prevented  this  had  he  discov- 
ered them  in  time.  Every  shoat  has  remained  healthy  up  to  date  (November  29th), 
and  as  the  i)eriod  of  incubation  (from  five  to  fifteen  days,  or  on  an  average  seven 
<lays)  expired  some  time  ago,  it  must  be  supposed  that  the  infectious  principle,  the 
bacilli  and  their  germs,  had  been  thoroughly  destroyed  by  putrefaction.  It  must  be 
mentioned  that  there  are  no  straw-stacKs,  &c.,  on  the  swine-range,  and  that  the 
bhoats  have  no  access  to  any  streamlet,  ditch,  or  pool  of  water. 

Mr.  Locke's  herd  of  swine  has  been  kept  perfectly  isolated  in  a  pasture  near  the  city 
limits  of  Champaign,  and  has  remained  exempt  from  swine-plague  tiU  lately. 
The  hog-pasture  is  close  to  the  Illinois  Central  Eailroad  track.    Whether  the  infeo- 
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tions  princij)lc  has  been  introduced  into  Mr.  Locke's  pasture  by  the  car-loads  of  dis- 
eased swine  which  pass  by  every  evening,  and  which  sometimes  remain  staxiding  on 
the  tracks,  at  a  distance  oi"  not  much  over  forty  rods  from  the  hog-pasture,  for  hau  an 
hour  or  longer ;  whether  the  vicinity  of  the  rendering  establishment  has  oeen  instni- 
mental  in  bringing  about  an  infection ;  or  whether  the  infectious  principle  has  been 
communicated  by  other  means,  I  have  not  been  able  to  ascertain. 

The  herds  of  Mr.  CloUand  (or  McClelland),  nine  or  t«n  miles  northwest  of  Champaign, 
and  of  Mr.  ^len,  six  or  seven  miles  northeast  of  Urbana,  have  remained  exempt  for  a 
long  time,  probably  because  neither  of  them  has  any  close  neighbors,  but  finsLily  the 
disease,  spreading  from  farm  to  farm,  has  reached  their  herds. 

Mr.  Clay  West,  three  and  a  half  miles  northwest  from  Champaign,  living  also  some- 
what isolated,  expected  that  his  swine  (forty-seven  head)  would  remain  exempted 
Most  of  them  (forty-two  or  forty-three)  obtained  their  water  for  drinking  from  a  run- 
ning streamlet  which,  three-foui-ths  of  a  mile  above,  passes  through  the  hog-pastnre 
of  another  farm.  On  the  latter  swine^-plague  made  its  appearance,  and  three  weeks 
later  Mr.  West^s  swine  commenced  to  die.  So  it  must  be  supposed  that  the  infection 
had  been  brought  about  by  the  water  in  the  streamlet.  Mr.  West,  as  soon  as  he 
found  that  his  hogs  commenced  to  die,  sold  twenty-seven  head  to  be  shipped  to  Chi- 
cago. 

3.   MORBID  CHANGES  AFTER  DEATH. 

I 

Since  November  15th  I  have  made  some  more  posi^^mortem  examinaiions,  mostly  for 
the  purpose  of  obtaining  material  for  microscopical  investigation ;  but  haTO  fotod 
nothing  not  found  before,  or  of  any  special  importance,  except  in  one  case,  of  whichi 
therefore,  a  full  account  may  not  be  superfluous.  It  was  a  pig  of  Mr.  Clellan^  {ot 
McCleUand's),  who  had  lost  four  head  out  of  seventeen  within  a  few  days,  or  after 
brief  sickness.  The  pig  in  question,  which  was  a  little  over  four  months  old.  hadlwai 
sick  only  two  or  three  days.  The  postmortem  examination  was  mad^  on  Novembor 
22d,  about  sixteen  hours  after  the  animal  had  died. 

^icteniaZZy.— Considerable  capillary  redness  of  a  purple  hue  in  the  skin  on  the  lower 
surface  of  the  body,  between  the  legs,  and  behind  the  ears.  Internally. — ^Lower  and 
anterior  parts  of  both  lobes  of  the  lungs  hepatized  (red  hepatization) ;  the  rest  of  both 
lobes  gorged  with  blood-serum  or  fluid  exudation :  pericardium  co<ited  with  plastic  eccn- 
dation ;  auricles  of  the  heart  congested,  the  capillary  vessels  tinged  with  dark-coloired 
blood ;  lymphatic  glands,  but  especially  those  of  the  mesenterium,  very  much  swelled; 
liver, sclerotic ;  serousmembraneof someof theintestine8(cfficum and colon)coated with 
exudation ;  ecchymoses  and  capillary  redness  in  pyloric  portion  of  the  stomach ;  and 
a  few  worms  (Trichocephalus  crenatus) in csdcum,  but  no  morbid  growths  ornlceEDns 
tumors  whatever  in  any  part  of  the  digestive  canal.  This  case  is  worth  mentionuig^ 
because  no  morbid  growths  or  ulcerous  tumors  were  found  in  the  csecum  and  colon, 
or  in  other  parts  of  the  intestinal  canal ;  it  consequently  shows  once  more  that  fm- 
holism  and  subsequent  exudation  in  the  lungs  and  in  other  tissues  are  more  conramt 
and  more  characteristic  of  the  morbid  process  of  swine-plague  than  the  peculiar  mortnd 
growths  or  ulcerous  tumors  in  the  caecum  and  colon.  '.  », 

Whether  those  ulcerous  tumors  on  the  intestinal  mucous  membrane  occur  only^  la 
cases  in  which  the  infectious  principle  has  been  introduced  partly  or  whoUy  throttgb 
the  digestive  canal,  and  are  absent  in  those  cases  in  which  the  bacilli  and  their  "^ — ' 
have  entered  exclusively  through  wounds  or  lesions,  or  whether,  Anally,  this  pi 
or  absence  depends  upon  other  influences  and  conditions,  is  a  question  which  I 
not  fully  prepared  to  answer.  It  has  decidedly  the  appearance  that  the  seat  and  the 
character  of  the  morbid  changes  depend,  to  a  certain  extent  at  least,  upon  the  means 
and  parts  by  and  through  which  the  bacilli  and  their  germs  have  entered  the  anlHia] 
organism. 

My  opinion,  expressed  in  my  report  of  the  15th  ultimo,  that  an  infection  is  brooffht 
about  either  through  the  digestive  canal  or  through  wounds  or  lesions,  and  probaoly 
not  through  the  respirator>'^  mucous  membrane  and  through  the  skin,  if  no  wonnA 
or  lesions  are  existing,  has  been  corroborated  by  an  observation  made  at  Mr.  West's 
place.  I  was  there  on  No  veraber  20th.  The  disease  had  made  its  appearance  on  Novem- 
ber 10th.  Mr.  West  had  lost  five  animals,  had  sold  twenty-seven  more  or  less  diseased, 
and  still  had  fourteen  or  fifteen,  including  four  or  five  older  hogs  kept  in  a  separate 
pen,  about  12  by  1(>,  which  had  a  wooden  floor,  and  was  separated  from  the  hog-lot  or 
hog-pasture  only  by  a  board  fence.  These  older  animals  receive  and  have  leceived 
their  water  for  drinking  from  a  well,  while  all  those  kept  in  the  hog-lot  or  hog-pastnre, 
originally  forty-two  in  number,  had  access  to  the  streamlet  before  mentioned.  None 
of  the  older  animals,  although  breathing  the  same  atmosphere  as  the  rest,  showed  any 
symptoms  of  disease,  and  are  still  healthy  (November  29th),  as  far  as  I  have  been  able 
to  learn. 

In  conclusion,  I  may  say  that  swine-plague  does  not  seem  to  be  communicable  to 
any  other  domesticated  animals,  and  must  be  considered  as  a  disease  »ui  generis  pe> 
cnliar  to  swine. 
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I  intended  to  make  further  experiments,  by  inoculating  healthy  animals  with  blood- 
fierum  or  pulmonal  exudations,  freed  from  hacilli  and  bacillus-germs  by  repeated  fil- 
trations  and  with  cultivated  bacilli,  but  the  time  left  me  (sixteen  days)  was  not  suffi- 
cient to  obtain  reliable  results.  Besides,  it  appeared  to  be  desirable  to  use  the  pigs  I 
had  on  hand  for  the  purpose  of  testing  the  vitality  of  the  infectious  principle  in  such 
a  way  as  would  give  the  test  a  direct  practical  value. 
I  am,  very  respectfully,  your  obedient  servant, 

H.  J.  DETMERS,  V.  S. 
Chicago,  III.,  December  1,  1878. 


EEPOET  OF  DE.  JAMES  LAW. 


Hon.  Wm.  G.  Le  Due. 

Commissioner  of  Agriculture : 

Sm :  I  have  the  honor  to  submit  the  following  report  of  expeiiments 
and  observations  on  the  prevailing  fever  in  hogs. 

As  you  are  already  aware,  my  attention  has  been  directed  mainly  to 
the  pathology  of  the  disease,  the  nature  and  vitality  of  the  virus,  and 
its  behavior  when  treated  by  difterent  disinfectants.  Distant  as  Ithaca 
was  from  all  infected  districts,  and  seeing  it  was  impossible  here  to  ex- 
periment on  large  herds  of  diseased  and  exposed  swine,  it  seemed 
preferable  to  leave  to  others  all  essays  of  treatment  and  prevention  of 
the  illness  by  the  use  of  disinfectants  and  other  sanitary  measures.  This 
isolated  and  noninfected  locality  offered  special  advantages  for  conduct- 
ing that  class  of  observations  which  I  aimed  at,  as  there  was  no  danger 
of  accidental  infection  from  other  sources  than  the  experimental  pens. 
At  the  same  time  the  number  of  animals  subjected  to  experiment  was 
limited  by  the  necessity  for  the  most  perfect  isolation  of  the  healthy  and 
diseased,  for  the  employment  of  separate  attendants  for  each,  and  for 
the  disinfection  of  instruments  used  for  scientific  observations,  and  of 
the  persons  and  clothes  of  those  who  conducted  these. 

The  experimental  pens  were  constructs  in  a  high  open  field,  with 
nothing  to  impede  the  free  circulation  of  air ;  they  were  large  and  roomy, 
with  abundant  ventilation  from  back  and  front,  with  perfectly  close  walls, 
floors^  and  roofs,  and  in  cases  where  two  or  more  existed  in  the  same 
buildmg  the  intervening  walls  were  constructed  of  a  double  thickness  of 
matched  boards  with  building  pasteboard  between,  so  that  no  com- 
munication could  possibly  take  place  excepting  through  the  open  air  of 
the  field.  When  it  seemed  needful  disinfectants  were  placed  at  the  ven- 
tilating orifices.  On  the  pigs  showing  the  first  signs  of  illness,  infected 
pigs  were  i)romptly  turned  over  to  the  care  of  attendants  delegated  for 
these  alone,  and  the  food  utensils,  &c.,  for  the  healthy  and  diseased  were 
kept  most  carefully  apart.  When  passing*  from  one  to  the  otiier  for 
scientific  observations,  the  healthy  were  first  attended,  and  afterward  the 
diseased,  as  far  as  possible  in  the  order  of  severity.  Then  disinfection 
wjis  resorted  to,  and  no  visit  was  paid  to  the  healthy  pigs  until  after  the 
lapse  of  six  or  eight  hours,  Avith  free  exposure  in  the  interval.  Li  the 
pens  the  most  scrupulous  cleanliness  was  maintained  and  deodorizing 
agents  used  so  as  to  keep  them  perfectly  sweet. 

I  may  be  allowed  to  add  that  I  have  received  most  valuable  assistance 
from  two  of  my  students,  Messrs.  A.  M.  Farrington  and  A.  G.  Boyer,  in 
conducting  the  daily  observations,  as  well  as  in  making  post  mortem 
examinations,  and  in  the  examination  of  diseased  products. 
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INOUBATION  OF  THE  DISEASE. 

Our  experiments  have  shown  this  to  vary  greatly,  though  in  the  great 
majority  of  eases  it  terminated  in  from  thi*ee  to  seven  days  after  inocu- 
lation. As  shown  in  the  table  appended,  one  sukened  on  the  first  day, 
three  on  the  third,  two  on  the  fourth,  one  on  the  fifth,  two  on  the  sixth, 
four  on  the  seventh,  and  one  each  on  the  eighth  and  thirteenth  days 
respectively.  A  comparison  of  these  results  with  those  obtained  else- 
where seems  to  show  that  we  have  reached  the  two  extremes.  Dr.  Sut- 
ton, observing  the  result  of  contact  alone  in  autumn,  sets  the  i)eriod  at 
from  thirteen  to  fourteen  days;  my  own  observations  in  Scotland, in 
summer,  indicated  seven  to  Iburteen  days ;  Professor  Axe,  in  London, 
in  summer,  concluded  on  five  to  eight  days ;  Dr.  Budd,  in  siunmer,  four 
to  five  days;  and  Professor  Osier,  in  autumn,  four  to  six  days, 

SYMPTOMS. 

The  cases  observed  were  of  all  degree  of  severity,  from  a  slight  acoen 
of  fever,  with  some  loss  of  appetite,  irregularity  of  the  bowels,  and  alter- 
nations of  heat  and  cold  on  the  surface,  to  violent  attacks,  terminating 
fatally  after  eleven  days'  illness. 

Early  symptoms. — ^In  an  average  case,  one  of  the  earliest  signs  of  ill- 
ness was  an  elevated  temperature  of  the  body,  amounting  to  one  or  two 
degrees  above  the  former  indications  furnished  by  the  same  sj-nimal. 
This  qualification  appears  requisite,  as  the  temperatures  of  healthy  pigs 
were  found  to  vaiy  widely  under  different  conditions  of  life.  After  adr 
ive  exercise  or  excitement  104^  F.  is  not  .lunfrequent,  while  in  a  close 
pen  where  they  are  quiet  and  stiU,  10(P  to  102o  F.  is  quite  a«  commaiL 
On  more  than  one  occasion,  when  a  pig  got  accidentally  fixed  in  a  nar- 
row space  where  he  had  barely  room  to  stand,  the  temperature  was  re- 
duced to  990  and  even  98^  F.  The  body  heat  was  raised  by  a  hearty 
meal  and  lowered  by  abstinence.  Generally  a  sudden  rise  of  tempera- 
ture and  saturation  of  the  atmosphere  with  moisture  led  to  an  elevatitm 
of  the  body  heat,  in  other  cases  a  reductioti  of  the  temi)erature  of  the 
air  led  to  the  same  phenomenon.  (Bee  table  of  Meteorological  Observa- 
tions and  Temperatures.)  In  connection  with  the  rise  of  temperature 
there  was  generally  a  diffuse  redness  of  the  skin,  with  increased  warmth, 
alternating  with  cold,  especially  in  the  ears,  nose,  tail,  and  limbeu  The 
pulse  usually  rose  perceptibly,  sometimes  reaching  120  i)er  minute,  wMle 
the  breathing  was  little  if  at  all  aft'ected.  The  snout  was  often  drawn 
back,  giving  a  wTinkled  or  pinched  ap|>earance  to  the  face ;  the  move- 
ments were  less  active,  sometimes  decidedly  stiff  and  slow ;  there  was 
perceptible  falling  off  in  appetite,  and  the  bowels  were  usually  costive. 

Dificase  at  its  height, — The  temperature  rose  in  most  cases  to  105^  P., 
and  exceptionally  only  to  {01^  or  108^  F.  (Dr.  Osier  records  11(K>  F.), 
to  be  followed  after  a  variable  length  of  time  (three  to  twenty  days)  by  a 
a  descent  to  the  natural  standard,  or  even  lower.  The  pulse  also  rose  to 
1:20-130,  and  the  lluslies  of  heat  on  the  skin  were  much  more  Irequent  and 
extienie.  At  the  same  time  certain  changes  appeared  in  the  skin,  vary- 
ing greatly  in  degree  in  difl'erent  cases,  but  w  hich  may  be  described  as 
follows : 

First.  A  pink  or  scarlet  rash  in  spots  averaging  about  one-tenth  inch 
in  diameter,  but  often  l>ecomiug  confluent  so  as  to  fonn  an  extended 
blush.  Mau}'^  such  spots  disappeared  momentarily  under  pressure,  show- 
ing that  the  minute  blood-vessels  were  not  yet  completely  blocked,  but 
only  dilated.    Many,  however,  could  not  be  even  temporarily  obliterated 
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by  pressiue,  showing  already  existiog  emlwlism  if  not  even  rupture  and 
the  escai)e  of  the  blood-elements  into  the  tissue. 

Second.  In  some,  though  by  no  means  in  all,  there  appeared  black 
spot«  on  which  pressure  had  no  effect.  The  cuticle  of  such  spots  dried 
ui)  and  slirunk,  and  if  the  pig  survived  long  enough  was  linally  de- 
tached. 

Third.  In  nearly  all  there  were  slight  pointed  elevations,  mostly 
around  the  roots  of  the  bristles,  which  over  the  whole  body  had  become 
more  erect,  rough,  and  harsh. 

Foiuth.  Scattered  more  or  less  abundantly  over  the  surfiice  were  black 
concretions,  hardening  in  most  cases  into  a  scab,  but  in  others,  and  par- 
ticularly on  the  inner  side  of  the  thighs,  accumulating  as  a  soft,  greasy 
inunction.  Where  this  was  not  difKiseil  as  a  tiniform  black  incrustar 
tion,  it  showed  as  small  black  particles  mostly  at  the  roots  of  the  bris- 
tles, and  was  evidently  a  product  of  the  diseased  sebaceous  glands. 

Fifth.  The  skin  showed  at  many  points,  ami  above  all  on  tiie  pendent 
margins  of  the  ears,  on  the  hocks  and  knees,  on  the  rump  and  abdomen, 
an  unbroken  blue  or  violet  tint,  which  could  not  be  effaced  by  pressure. 
In  bad  cases  this  was  associated  with  considerable  swelling  of  the  ears, 
and  in  one  with  rupture  of  the  integument  and  loss  of  blood. 

Finally.  A  great  accumulation  of  scurf  took  place  along  the  back,  and 
with  the  tough,  rigid  state  of  the  skin  contributed  much  to  the  unthrifty 
look  of  the  subject. 

The  arching  of  the  back,  the  drawing  up  of  the  fla^ik,  the  advance  of 
the  hind  toward  the  fore  feet,  and  the  stitf  movements  of  the  hind  limbs 
sufficiently  attested  abdominal  suffering,  while  the  contractions  of  the 
rectum  resisting  the  introduction  of  the  thermometer  testified  in  most 
cases  to  the  irritability  of  the  bowels,  if  not  to  the  thickening  and  corru- 
gation of  their  mucous  membrane.  The  gait  was  stiff  and  uncertain, 
and  the  ])atient  inclined  to  lie  in  its  litter,  by  preference  stretched  on  its 
beUy.  The  bowels  at  this  stage  were  mostly  irritable.  In  the  milder 
cases  they  were  mostly  costive,  or  if  the  dung  was  of  natural  consist- 
ency it  smelt  strongly.  In  the  worst  cases,  and  In  several  of  the  milder 
ones,  they  became  relaxed  with  a  semi-solid  fetid  discharge,  or  a  yel- 
lowish white  or  slaty  yellow  watery  flow,  alternating  with  more  confined 
or  costive  conditions.  Vomiting  was  noticed  once  or  twice,  but  was  al- 
together exceptional.  One  patient  ground  its  teeth,  but  one  only.  Sev- 
eral had  a  cough,  occurring  in  paroxysms,  but  the  majority  had  none, 
and  this  is  the  more  remaikable  that  several  of  those  that  appeared  to 
show  this  immunity  hai^bored  numerous  lung- worms.  In  most  cases  the 
inguinal  glands  could  be  felt  to  be  enlarged. 

(Stage  of  sinlcing. — When  patients  were  approaching  death,  the  tem- 
perature, aftcT  reaching  its  highest  point,  suddenly  descended  to  below 
the  natiual,  the  pulse  increased  to  130  or  even  160  per  minute,  extreme 
weakness  supervened  so  that  the  animal  could  barely  rise  or  drag  itself 
around ;  in  some  cases  the  ner\^ous  powers  were  so  dulled  that  fie  pig 
lay  in  a  stupor,  haidly  disturbed  when  pricked  to  obtain  a  drop  of  blood 
for  examination,  and  in  others  there  seenfbd  to  be  active  delirium,  with 
sudden  starting  and  screaming.  Nervous  disorder  was  further  shown 
by  general  tremors  and  muscular  jerking  of  the  limbs  or  body.  If  for- 
merly i)urging,  the  anus  became  relaxed,  and  tlie  liquid  feces  escaping 
involuntarily  smeared  the  thighs  and  bed.  In  two  this  gtate  of  things 
lasted  for  two  days  before  death  supervened.  At  this  stage  moving 
bacteria  were  repeiitedly  detected  in  the  blood. 

Subaidcnce  of  Jeter, — In  cases  which  seemed  to  promise  recovery,  in- 
cluding a  majority  of  the  whole,  the  temperature  dechned  gradually 
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toward  the  natural  standard,  the  bowels  became  more  regular,  the  ap- 
petite improved,  the  skin  cleared  up,  and  all  the  bad  symptoms  steadily 
diminished.  As  it  was  not  our  object  to  preserv^e  them  they  were  either 
sacrificed  or  again  inoculated,  so  that  the  too  frequently  tardy  and  im- 
perfect or  uncertain  convalescence  was  not  verified  in  our  pens. 

POST-MORTEM  LESIONS. 

In  considering  the  morbid  anatomy  of  the  disease,  the  lesions  of  the 
skin  referred  to  above  under  the  head  of  symptoms  need  not  be  agam 
recorded. 

The  characteristic  lesions  were  found  especially  in  the  digestive  or- 
gans, the  lymphatic  glands^  and  the  lungs,  though  the  serous  mem- 
branes and  other  tissues  were  by  no  means  always  exempt. 

Digestive  organs, — In  four  cases  the  tongue  was  the  seat  of  spots  of  a 
deep-blue  color,  ineffaceable  by  pressure,  and  in  three  cases  it  bore  dis- 
tinct ulcers,  similar  to  those  to  be  described  later  as  existing  in  the 
large  intestine.  Similar  ulcers  appeared  on  the  soft  palate,  in  two 
cases,  arid  on  the  tonsils  in  one.  La  four  cases  the  pharynx  bore  indeli- 
ble blue  spots  of  extravasation,  but  no  distinct  ulceration.  In  one  in- 
stance a  white  concretion  in  four  minute  lobes,  like  pins'  heads,  was 
found  on  the  mucous  membrane  on  the  back  of  one  arytenoid  cartiki^ 
consisting  of  rounded  nucleated  cells  and  granular  matter.  In  one  case 
only  did  the  gullet  show  patches  of  congestion.  The  stomach  always 
contained  a  fair  amount  of  food,  usually  smelt  intensely  acid,  the  ex- 
halation fuming  with  ammonia,  and  presented  on  the  mucous  membrane 
of  its  great  curvature  a  mottled,  dark-brown  discoloration,  as  is  often 
seen  in  pigs  that  have  been  starved  foi*  some  time  prior  to  slaughtering. 
In  four  cases  this  membrane  bore  patches  of  thickening  from  J  to  1 
inch  in  diameter,  of  a  deep-red  color,  from  blood  extravasation  into  and 
beneath  the  mucosa.  In  two  cases  it  bore  a  dirty  yellowish-white  pel- 
licle of  diphtlieritic-looking  false  membrane,  the  microscopic  characters 
of  which  will  be  noted  hereafter.  In  one  case  slight  erosion  of  the  mem- 
brane had  ensued,  but  without  the  formation  of  any  slough. 

Thesmall  intestines  constantly  presented  spots  of  congestion,  and  some-, 
times  extended  tracks  of  the  same,  with  softening  of  the  mucous  mem- 
brane and  excessive  production  of  mucus.  The  spots  were  easily  over- 
looked unless  when  the  entire  length  of  the  gut  was  slit  oi^en  and 
carefully  examined,  but  when  closely  examined  they  presented  not  only 
the  branching  redness  resulting  from  coagulation  of  blood  in  the  capil- 
lary blood-vessels,  but  also  microscopic  extravasations  of  the  blood  out 
of  thin  natural  currents.  Another  i)oint  which  served  to  characterize 
these  limited  congestions  was  a  gi-eater  or  less  hemorrhagic  reddening 
of  the  mesenteric  glands  immediately  adjacent  to  the  congested  8pot& 
In  three  cases  only  were  distinct  erosions  found  on  the  small  intestines, 
and  in  one,  ulceration  with  the  dirty-white  central  slough  so  common  in 
the  large  intestines.  The  e(l^(».  of  the  ileo-esecal  valve  was  twice  the 
seat  of  a  sloughing  ulcer,  ana  in  four  subjects  the  glandular  follicles  of 
Peyer's  patch  were  enlarged  at  this  point,  a  condition  which  is,  however, 
not  uncommon  in  pigs  killed  in  health. 

In  the  large  intestines  the  lesions  were  at  once  more  constant  and  more 
advanced.  TJie  ctecum  was  the  seat  of  dark-red  patches  from  conges- 
tion and  extiavasation  in  six  cases,  the  colon  in  six,  and  the  rectum  in 
five.  Ulcers  appeared  on  the  caecum  in  eight  cases,  on  the  colon  in  seven, 
and  on  the  rectum  in  three.  In  two  cases  the  whole  length  of  the  large 
intestine  was  the  seat  of  great  thickening  of  the  mucous  mejnbrane| 
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which  was  of  a  deep,*  dark-red  color,  and  thrown  into  prominent  trans- 
verse folds,  thafconsiderably  diminished  its  internal  caliber.  The  large 
intestine  was.  more  entirely  free  from  slight  congestion  of  the  mucous 
membrane,  and  in  two  cases  only  were  no  ulcers  found  on  this  part. 

The  variety  of  these  ulcers  deserves  a  passing  notice.  In  a  certain 
number  of  cases  the  mucous  membrane,  though  comparatively  free  from 
congestion,  showed  a  number  of  small  conical  swellings,  with  yellowish 
depressed  centers,  and  about  the  diameter  of  one-ha&  a  line.  To  the 
naked  eye  these  appear  like  enlarged  solitary  glands,'  but  have  been 
shown  by  Dr.  Klein,  of  London,  to  be  enlarged  and  diseased  mucous 
crypts  (foUicles  of  Lieberkuhn.)  Next,  erosions  of  larger  size  were  not 
uncommon.  In  these,  the  surface  layer  of  the  mucous  membrane  was 
destroyed,  leaving  a  depressed,  red,  congested  base,  and  swoUen,  shghtly 
congested,  and  reddened  edges.  Then  there  are  the  older  ulcers  in  which, 
with  a  more  or  less  reddened  base  and  margin,  there  is  a  central  dirty- 
white  product,  arranged  in  concentric  layers,  and  usually  projecting 
above  the  line  of  the  adjacent  mucous  membrane,  and  even  overlapping 
it.  This  appears  like  a  idough,  and  though  sometimes  stained  with 
blood  contains  no  pervious  vessels.  In  one  instance  this  slough,  in 
place  of  occurring  in  rounded  isolated  forms,  extended  transversely  to 
the  direction  of  the  intestine,  occupying  the  limits  of  its  morbid  trans- 
verse folds  for  half  the  circumference  of  the  canal,  or  even  more.  These 
bauds  were  abundant  in  the  caecum  and  colon,  and  at  interv^als  two  ad- 
jacent ones  would  merge  into  each  other  at  their  widest  parts.  Finally, 
in  one  case,  a  great  part  of  the  surface  of  the  caecum  and  colon  was  cov- 
ered by  a  yellowish-white  dipthheritic-looking  pellicle,  in  patches  of 
several  inches  in  length,  and  projecting  above  the  surface  of  the  mucous 
membrane  at  its  free  border. 

In  one  case  only  was  there  a  blood-colored  liquid  effusion  into  the 
I)eritoneum.  In  another,  a  transparent  exudation  between  the  folds  of 
the  mesentery  contained  a  microscopic  embryo  worm ;  but  the  most  care- 
ful search  could  detect  no  others  at  this  point,  nor  in  the  coats  of  the 
intestines.  In  one  case,  whitish  concretions  were  found  on  the  mesen- 
tery, projecting  from  the  surface  and  composed  of  granular  cells  like 
those  of  the  concretion  on  the  larynx. 

Liver. — Slight  ecchymosis  on  the  surface  of  the  liver  was  common,  but 
extensive  congestion,  and  above  all  softening,  were  virtually  absent. 
When  congestion  existed  the  acini  were  most  deeply  colored  in  the  cen- 
ter, showing  the  implication  of  the  hepatic  veins  and  intralobular  flexus 
rather  than  the  portal  system.  In  two  cases  this  organ  contained  slight 
caseous  deposits,  in  one  an  aceplialocysty  and  several  times  hydatids. 

The  pancreas  appeared  to  be  uniformly  healthy. 

The  spleen  appeared  unduly  black  and  gorged  with  blood  on  two  occa- 
sions only,  and  in  the  worst  of  these  the  blood  was  alive  with  actively- 
moving  bacteria. 

The  lymphatic  glands  of  the  mesentery  and  of  the  abdomen  generally 
may  be  said  to  have  been  imiformly  altered.  Those  in  the  vicinity  of 
congested  or  ulcerated  patches  of  intestines  were  usuaEy  of  a  dark  blood- 
red,  confined  to  the  surface  of  the  gland,  or  in  the  worst  cases  extending 
through  its  entire  substance.  In  cases  where  the  disease  had  passed  the 
crisis,  and  the  subject  was  advancing  towards  recovery,  there  was  often 
simply  a  grayish  discoloration  of  the  surface  of  the  gland,  where  such 
haemorrhagic  discoloration  would  have  been  found  in  the  earlier  stages. 
In  all  cases  the  glands  appeared  to  be  materially  enlarged. 

These  remarks  would  equally  apply  to  the  lymphatic  glands  in  the 
ehest,  throat,  or  other  parts  where  congestion  and  ecchymosis  existed. 

24  AGR 
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Respiratory  organs, — Congestions  and  ecchymosis  were  common  on  the 
larynx,  windpipe,  and  pleurae.  Though  the  lungs  neverentirely  escaped, 
in  one  case  only  wa«  an  entire  lung  hepatized.  Exudation  and  consoli- 
dation of  the  lung-tissue  were  in  a  few  instances  confined  to  the  anterior 
lobes,  but  as  a  rule  a  few  of  the  posterior  lobulettes  only  were  affected. 
In  some  cases  exudation  was  confined  to  the  interlobular  spaces,  which 
accordingly  appeared  as  broad  lines  circumscribing  the  lighter-colored 
lobes,  with  which  they  contrasted  strongly  in  color  because  of  their  dark 
blood-stained  exudate.  Even  when  the  lobules  were  also  the  seat  of  ex- 
udation, they  were  mostly  lighter  than  the  Interlobular  spaces,  in  this 
diftering  from  the  ordinary  inflammation  of  the  lungs,  in  which  the  latter 
appear  as  yellow  lines.  The  bronchia  of  the  affect^  lobules  were  invari- 
ably fiUed  with  a  frothy  mucus,  while  in  eight  subjects  they  contained 
numerous  lung-worms  {Strongytus  elongatus).  It  is  worthy  of  notice  that 
in  nearly  all  cases  in  which  lung- worms  were  found,  the  lobules  into 
which  the  exudate  had  taken  place  were  invariably  connected  with  the 
infested  bronchia.  In  one  case  the  windpipe  presented  along  its  whole 
length  a  yellowish-white  false  membrane 'similar  to  that  described  as  ex- 
isting on  the  large  intestine.  In  another  instance  a  blocked  bronchinm 
presented  a  small  circular  slough  not  unlike  the  commencing  slough  of 
the  intestinal  mucous  membrane.  In  no  case  did  I  meet  with  tbe  caseous 
blocking  of  the  bronchia  recorded  by  Klein. 

In  one  case  only  wa«  there  extensive  liquid  effusion  into  the  pleurss. 
This  was  of  a  dark  blood  color,  and,  besides,  the  blood-globides  contained 
myriads  of  actively-moving  bcicteria.  False  membranes  of  recent  forma- 
tion also  connected  the  pulmonic  to  the  phrenic  pleurae  in  this  case. 
The  right  lung  was  hepatized  throughout.  In  the  same  subject  the 
pericardium  was  the  seat  of  a  similar  exudate,  and  fibrinous  coagola 
connected  the  cardiac  to  the  mediastinal  layer.  In  three  cases  tiie  lin- 
ing membrane  of  the  heart  was  the  seat  of  spots  of  ecchymosis,  by  prrf- 
erence  on  the  papillary  muscles.  The  right  heart  usually  contained  a 
clot  of  blood  which  showed  a  buffy  coat  in  three  cases  only.  In  two 
cases  there  was  a  clear  translucent  exudation  around  the  auricule  ventric- 
ular furrow,  wliich,  under  the  microscoi)e,  showed  fat  cells  and  granules, 
and  a  network  of  capillary  vessels  in  which  the  blood-globules  moved 
fr-eely,  and  showed  no  tendency  to  adhere. 

Brain. — In  one  case  there  were  four  haemorrhagic  spots  on  the  don^ 
mater,  averaging  about  one  line  in  breadth. 

MICROSCOPIC  OBSERVATIONS. 

SJcin. — Microscopic  sections  through  the  affected  portions  of  skin 
showed  the  various  grades  of  congestion;  congestion  with  blocking  of 
the  capillaries,  and  excess  of  l>Tnphoid  and  large  granular  cells  and 
granules  staining  deeply  with  coloring  agents;  and  congestion,  with  ex- 
tnnasation  and  the  formation  of  necrotic  spots.  (See  Plate  IX,  Fig.  1.) 
With  the  earlier  congestion  there  is  more  or  less  droi>sy  of  the  skin  and 
conse(iuent  separation  of  its  intimate  textures,  while  in  the  later  or  more 
severe  conditions  a  fribinous  exudation  takes  place,  and  this  may  even 
exude  from  the  surface  and  concrete  there  in  dark  scabs.  In  no  instance 
did  1  meet  with  the  formation  of  pus  in  the  skin,  and  notwithstanding 
the  numerous  minute  extravasations  into  the  true  skin  and  cuticle,  in 
one  case  only  was  there  suflicient  destruction  of  a  superficial  vessel  to 
lead  to  a  temporary  hasmorrhage.  One  feature  which  I  have  not  seen 
mentioned  by  other  observers  is  the  implication  of  the  bristle  follicles. 
It  has  been  already  statecj^  that  the  pink  papular  eruption  is  mostly  olh 
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BTved  aroiind  tho  roots  of  the  bristles,  and  it  may  be  added  that  the 
ristlcs  always  stand  erect  and  harsh.  Moreover,  in  addition  to  the 
eneral  unthriftiness  and  scurflness  of  the  skin,  it  tends  early  to  become 
Dated  with  greasy  exudation,  resulting  usually  in  the  black  concretion 
lrea<ly  mentioned  and  soluble  in  ether.  This  is  manifestly  a  product 
f  the  hair  follicles  and  their  sebaceous  glands,  and  accordingly  a  section 
irough  one  of  these  shows  the  deep  congestion  of  4he  capillary  plexus, 
^e  Plate  IX,  Fig.  2.) 

Intestine, — Sections  through  those  portions  of  the  mucous  membrane 
hich  are  merely  congested  and  reddened,  but  without  ulceration,  shows 
agnation  and  blocking  of  the  capillary  vessels  in  the  mucosa  and  sub- 
lucosa,  with  thickening  and  softening  of  the  textures,  and  especially  of 
le  epithelial  layer.  This  last  contains  a  great  excess  of  granules  and 
ggregations  of  granules  into  cell  forms  (giant  ceUa  of  Klein),  while  the 
pithelial  cells  themselves  are  reduced  in  size  and  contain  enlarged 
uclei.  As  Ibrmerly  pointed  out  by  Klein,  the  degeneration  is  often 
reat(\st  around  the  openings  of  the  crypts  of  Lieberkilhn,  and  in  their 
iterior,  while  their  cavities  are  not  unfrequently  filled  with  extravasated 
lood.  Uesides  the  above  are  found  lymphoid  and  wandering  blood 
ells,  crystals  of  htematine  and  closely  aggregated  masses  of  ^anules 
bainiiig  deep  purple  blue  in  hajmatoxylon  and  insoluble  in  caustic  potass 
-the  micrococci  of  Klein.  These  last  are  esi)ecially  abundant  on  the 
iirt'acc,  but  extend  into  the  deeper  fibrous  layers  as  welL  In  severe 
ases  th(5  eiiithelial  layer  may  be  raised  from  the  mucosa  by  a  consider- 
ble  (lark-red  clot,  though  the  escape  of  blood  in  large  amount  is  more 
'equent  under  the  mucous  membrane,  so  as  to  separate  it  fix)m  the  mus- 
Lilar  coat. 

The  ulcers  with  a  central  slough  present  at  their  base  the  same  char- 
cters  as  the  congested  mucous  membrane,  as  regards  cellular  and  gran- 
lar  i>roliibration,  blocking  of  vessels,  exudation,  and  microscopic  extra- 
asation.  The  slough  may  be  shown  to  be  made  up  mainly  of  small 
ucleated  cells  and  gi*anules,  but  it  retains  under  tlie  microscope  its  close 
tminated  appearance,  caused  by  the  gradual  extension  in  deptii  and 
readtli  by  the  death  of  successive  layers  of  the  mucous  membrane.  It 
>ntains  nuniorous  groups  of  the  granular  bacteria  already  referred  to, 
lul  extending  down  to  its  deepest  strata. 

Lymphatic  glands, — As  regards  the  lymphatic  glands.  I  need  only 
ipi^at  the  statement  of  Mein,  that  the  blocking  of  vessels  and  extrav- 
sation  of  blood  is  most  commonly  into  the  outer  or  cortical  portion 
lone ;  in  the  more  severe  forms  in  which  the  medullary  part  is  also  im- 
Ucated,  the  blood  effusion  is  often  confined  to  the  lymph-channels  and 
le  c()niiecti\e  tissue-partitions,  while  the  glandular  cylinders  escape. 
b  is  in  cases  of  longer  standing  that  the  cell  changes  are  the  most 
larked.  Then  there  may  be  found  in  the  lymph-channels  the  giant 
ells  already  mentioned,  and  the  groups  of  granular-looking  micrococci, 
milar  to  those  found  in  the  intestinal  ulcers,  as  well  as  lymph-cells  ot' 
n  abnormally  dark  granular  aspect. 

Onjans  of  respiration, — The  characteristic  lesion  of  the  lungs  is  lobular 
Qeunionia,  the  exudation  taking  place  most  abundantiy  into  the.con- 
ecti\  e  tissue  between  the  lobules,  and  there  assuming  a  dark  color  by 
jason  of  th(^  abundant  escape  of  blood-globules.  On  making  a  micro- 
jopic  section  across  the  smaller  air  tubes  and  air  sacks,  we  find  in  the 
)miecti\  e  tissues  generally,  and  in  the  waUs  of  the  alveoli  and  around 
le  bronehiii  an  exudation  containing  an  excess  of  small  round  lym- 
iioid  cells  and  granules,  and  in  the  air  cells  themselves  accumulations 


372         REPORT   OF   THE   COMMISSIONER   OF  AGRICULTURE. 

of  similar  rounded  cells  (Klein's  giant  cells),  granular  matter,  and  clamps 
of  granular  bacteria. 

Jn  one  instance  the  wind-pipe  from  larynx  to  lung  had  its  suj)erior 
wall  covered  by  a  yellowish- white  diptheritic-looking  layer  similar  to  that 
which  I  found  on  another  occasion  throughout  nearly  the  whole  large 
intestine.  A  section  of  this  under  the  microscope  showed  mainly  smSfl 
rounded  granular  cells,  Klein's  large  granular  uniocular  cells,  and  clus- 
ters of  the  granular  masses  of  bacteria,  staining  deeply  with  haema- 
toxylon.  The  liver  sometimes  showed  congestion  and  blocking  of  its 
intralobular  capillaries  and  an  escape  of  small  rounded  granular  cells 
(lymph)  into  the  interlobular  spaces,  the  latter  affording  a  marked  con- 
trast to  the  redness  in  the  center  of  the  acini. 

Kidneys. — ^These  were,  with  one  exception,  pale  in  their  cortical  por- 
tion, and  a  cloudy  swelling  existed  in  the  walls  of  the  tubules.  Spots 
of  blood-staining  were  common  on  the  papOlae,  and  at  those  points  tiie 
capillaries  were  blocked  by  coagula  to  a  greater  or  less  extent. 

Blood. — In  most  cases  no  alteration  of  the  blood  was  detected.  In 
one  pig,  however,  on  the  second  day  before  death,  the  blood  swarmed 
with  bacteria,  showing  very  active  movements.  In  the  subjoined  draw- 
ings (Plate  XTIT,  Fig.  3)  may  be  seen  the  various  forms  presented  by 
one  bacterium  in  a  few  miuutes  only.  The  blood  of  another  pig,  whi(i 
had  been  inoculated  from  this  one  showed  the  same  living  germs  in 
equal  quantity.  They  were  further  found  in  the  blood  of  a  rabbit  and 
sheep  inoculated  from  the  first-mentioned  pig.  In  an  abscess  of  a  puppy 
which  had  also  been  inoculated  the  germs  were  abundant.  The  blood 
was  not  examined.  In  the  blood  of  healthy  pigs  no  such  organisms 
were  found.  It  may  be  added  that  the  greatest  precautions  were  taken 
to  avoid  the  introduction  of  extraneous  germs.  The  caustic  potass  em- 
ployed was  first  fused,  then  placed  with  rebelled  distilled  water  in  a 
stoppered  bottle  that  had  been  heated  to  a  red  heat.  The  glass  slides 
and  cover  glasses  were  cleaned  and  burned,  the  skin  of  the  animal 
cleaned  aiid  incised  with  a  knife  that  had  just  been  heated  in  the  flame 
of  a  lamp,  the  caustic  solution  and  the  distilled  water  for  the  immersion 
lens  were  rebelled  on  each  occasion  before  using,  and  finally  the  glass 
rods  employed  to  lift  the  latter  were  superheated  before  being  dippied  in 
them.  On  difierent  occasions  when  the  animal  was  being  kiUed  I  even 
received  the  blood  fi^om  the  flowing  vessels  beneath  the  skin  into  a  cap- 
illary tube  which  had  just  been  purified  by  burning  in  the  flame  of  a 
lamp.  With  these  precautions  it  might  have  been  possible  for  one  or 
two  bacteria  to  get  in  from  the  atmosphere,  but  not  for  the  swarms  I 
found  as  soon  as  the  blood  was  placed  under  the  microscope. 

PARASITIC  WORMS. 

In  view  of  the  fact  that  the  swine-fever  has  been  repeatedly  ascribed 
to  the  ravages  of  worms,  it  may  be  well  to  notice  specially  those  that 
were  found  in  the  pigs  subjected  to  experiment. 

Strongylus  elongatus  (Dry.),  Faradoxits  (Mehlis),  Lung-icomi. — ^The  first 
eight  pigs  were  purchased  of  a  butcher,  and  hatl  been  fed  on  offal  from 
his  slaughter-house.  The  lungs  of  all  these  contained  these  worms  in 
numbers  varying  from  ten  to  forty  frill-grown  specimens,  and  one  pig 
died,  apparently  from  this  cause,  on  the  seventh  day.  The  worms  were 
mostly  found  in  the  terminal  part  of  the  main  bronchium  in  the  posterior 
lobe  of  one  or  both  lungs.  Others  of  the  air-tubes  were,  however, 
occasionally  infested.  The  infested  tubes  were  filled  with  a  glairy 
mucus,  rendering  them  totally  impervious  to  air,  and  containing  the 
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white  tliread-liko  wonns  and  myriads  of  microscopic  eggs.  In  every 
case  tlie  lobules  to  which  such  obstructed  air-tubes  led  were  red,  con- 
gested, and  solid,  or,  as  in  one  or  two  instances,  dropsical,  and  of  a 
slightly  translucent,  grayish  color.  Sections  of  the  diseased  portion 
showed  the  air-cells  partially  filled  with  an  exudate  in  which  small 
rounded  cell-forms  predominated.  The  walls  of  the  air-cells  were  the 
seat  of  congested  and  blocked  capillaries  and  granular  cells,  while  in 
most  cases  there  were  superadded  the  more  specific  characters  of  the 
fever — the  presence  of  the  worms  and  their  irritation  having  evidently 
detenuined  the  lesions  of  the  specific  fever  to  the  infested  lobules. 

The  worms  may  be  thus  shortly  described:  Head  slightly  conical; 
mouth  terminal,  small,  circular,  with  three  papilltne ;  body  like  a  stout 
thread,  white  or  brownish,  skin  nonstriated;  oesophagus  short,  0.63  mil- 
limeters, enlarged  posteriorly,  club-shaped  (Plate  XIII,  Fig.  4) ;  intes- 
tine slightly  sinuous,  and  longer  than  the  body;  anus  opening  on  a 
papilla  a  little  in  front  of  the  tail.  Male^  8  to  9  lines  in  length ;  tail 
curved,  furnished  with  a  bilobed  membranous  pouch  supported  by  five 
rays,  two  of  them  double,  and  two  long  delicate  spiculae  with  transverse 
markings  (see  Plate  XIII,  Fig.  5).  Female^  1  to  IJ  inches  long ;  tail 
turned  to  one  side,  narrowing  suddenly  to  be  i)rolonged  as  a  short,  curved, 
conical  point ;  genital  orifice  in  the  anterior  half  of  the  body,  yet  close 
to  the  middle ;  oviducts  very  much  convoluted.  The  ova  are  slightly 
ovoid  5J-0  inch  in  diameter,  and  appear  as  if  they  filled  the  entire  body 
of  the  adult  female  (see  Plate  XIY,  Figs.  6,  7,  and  8). 

Habits, — Like  other  strongyliy  these  worms  attain  sexual  maturity  in 
the  body  of  their  host,  and  they  lay  their  eggs  in  the  bronchia,  to  be 
carried  out  in  all  probability  and  hatched  in  pools  of  water  and  moist 
earth.  It  is  worthy  of  note  that  though  I  found  in  the  bronchia  and  air 
cells  eggs  in  all  stages  of  segmentation,  and  those  containing  fully-formed 
embryos,  I  did  not  find  a  single  free  embryo  worm.  The  presumption 
is  that,  like  other  closely  related  worms,  they  are  only  hatched  out  of 
the  body,  and  that  the  microscopic  embryos  live  for  a  variable  length  of 
time  in  water  or  moist  earth,  and  on  vegetables,  to  be  taken  in  with 
these  in  feeding  and  drinking. 

That  these  worms  are  injurious  there  can  be  no  doubt.  Pigs  infested 
by  them  thrive  badly,  and  many  die,  as  did  the  poorest  of  my  first  ex- 
])eriniental  lot.  Like  all  parasites,  they  multiply  rapidly  wherever  their 
propagation  is  favored  by  the  presence  of  large  herds  of  swine,  and  es- 
l)ecially  if  these  are  kept  on  the  same  range  and  water  season  after  sea- 
son. In  such  circumstances  they  will  produce  a  veritable  plague,  prov- 
ing especially  destnictive  to  the  younger  pigs.  There  is  little  doubt 
that  many  outbreaks  of  alleged  hog-cholera,  in  which  the  lu^gs  alone 
are  aileeted,  are  but  instances  of  the  ravages  of  these  lung-worms,  but 
that  they  are  the  cause  of  the  specific  fever  which  we  are  investigating 
is  negatived  by  the  comj^lete  absence  of  these  worms  in  all  of  my  sec- 
ond ex])erimental  lot. 

Tricocephaliis  Dispai  (Creplin)  WJiip-Worm  of  Stcine. — ^This  I  found 
in  large  numbers  in  the  caecum  and  colon  of  the  experimental  pigs,  and 
especially  of  the  first  lot — those  that  had  been  fed  on  raw  offal.  This 
worm  is  characterized  by  a  long,  delicate,  filiform  anterior  part  of  the 
body,  and  a  short,  thick,  posterior  portion.  The  narrow  portion  is  0.02 
millimeters  broad  and  exceedingly  retractile;  the  posterior  portion 
may  be  almost  1  millimeter  thick.  The  tegument  is  very  finely  striated 
across,  and  has  a  longitudinal  papillated  band.  The  oesophagus  is  very 
wide  and  slightly  tortuous.  The  male  is  about  IJ  inches  long  but  the  thick 
poition  does  not  much  exceed  ^  inch,  and  is  curved  in  a  spiral.    The 
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spiculum  measures  about  1  line,  and  is  fumished  with  a  funnel-shaped 
membranous  sheath.  The  female  is  1 J  to  2  inches  in  length,  the  thick 
portion  varying  from  J  to  f  of  an  inch.  The  i)osterior  portion  is  brown- 
ish, fiUed  with  eggs,  and  ends  in  a  blunt  point.  The  ova  are  0.052  mil- 
limeters in  diameter,  with  a  transparent  button-like  prolongation  at  each 
pole. 

Like  as  with  other  round  worms,  the  ova  are  laid  in  the  body  of  tlie 
host,  but  passing  out  are  hatched,  in  water,  &c.,  the  young  spending 
their  early  life  in  i)ools,  streams,  &c.,  and  gain  access  to  the  body  in 
food  and  drink.  The  worm  we  are  at  present  considering  is  especially 
injurious  because  of  its  infesting  the  human  being  as  well  as  the  pig. 
Living  in  the  large  intestine,  it  bores  its  head  and  much  of  its  anterior 
filiform  body  deeply  (J  inch)  into  the  mucous  membrane  and  sucks  the 
blood.  When  present  in  large  numbers  it  determines  active  inflamma- 
tion of  the  large  intestines,  with  costiveness  or  diarrhea,  and  a  rapidly- 
advancing  bloodlessness.  Inasmuch  as  the  scat  of  its  ravages,  flie 
caecum  and  colon,  is  si)ecially  obnoxious  to  the  lesions  of  the  tine  hog- 
fever,  epizootics  caused  by  the  undue  prevalence  of  these  worms  are 
very  liable  to  be  confounded  with  the  latter  disease.  The  worms  are  so 
small  tiiat  they  are  easily  overlooked  among  the  solid  contents  of  the 
viscera,  unless  special  care  is  exercised  in  the  search. 

SelerosUymvm  dentatum  (Diesing). — ^This  is  another  -small  worm  of  the 
caecum  and  colon  of  pigs,  found  on  one  occasion  only  in  my  experimental 
animals.  It  varies  from  J  to  J  inch  in  length  and  is  about  \  line  in  thick- 
ness, hence  perhaps  more  ea^^ily  overlooked  than  is  the  whip- worm,  but 
no  less  injurious.  The  body  is  of  a  dark  gray,  brown,  or  black,  accord- 
ing to  its  contents ;  the  tegument  covered  with  very  fine  transverse  strise, 
head  broad,  mouth  terminal,  round,  and  furnished  with  six  very  shsurp 
homy  teeth,  with  which  to  penetrate  the  mucous  membrane.  The  gul- 
let is  broaa  and  club-shaped,  and  fumished  with  two  salivary  gUinds, 
oi)ening  by  delicate  canals  into  the  mouth.  Intestine  wide  and  sinuous. 
Male.  J  inch  long,  ^  inch  in  thickness ;  tail  fumished  with  a  bell-shaped 
meml3ranous  expansion,  sux)portod  by  three  rays,  but  open  on  one  side. 
Testicle  single  and  extendeci  in  a  sinuous  manner  from  near  the  gullet 
to  the  tail.  Two  delicate  spieula?.  Female^  4  to  5  lines  in  length,  tail 
slowly  narrowed  and  terminated  abruptly  with  a  sharp  projecting  point 
Ovaries  very  tortuous,  extend  from  near  the  gullet  to  the  tail,  where 
they  end  in  a  globular  enlargement,  beneath  which,  and  close  to  the 
point  of  the  tail,  is  the  \Tilva.  The  ovoid  eggs  are  laid  in  the  intestines, 
and  carried  out  with  the  dung,  in  wliich  they  will  hatch,  and  give  exit 
to  the  embryo  worms  on  the  third  day.  Like  all  this  family  of  round- 
mouthed  worms,  this  fixes  itself  to  the  mucous  membrane  by  its  mouth, 
penetrates  the  tissues  with  its  sharp  teeth,  and  lives  upon  the  blood.  If 
present  in  large  numbers  it  may  establish  such  a  drain  that  the  host 
becomes  pale  and  bloodless,  rapidly  loses  condition,  and  i)erishes  from 
anreniia.  It  will  also,  like  the  whi])-worm,  irritate  the  bowels  and  bring 
on  fatal  inflammation,  witli  constipation  or  diarrhea.  Li  botJi  cases 
alike  the  lesions  are  in  the  caecum  and  colon,  the  common  seat  of  ulcera- 
tion, &c.,  in  the  specific  fever ;  hence  the  e])izootic  is  liable  to  be  set 
down  as  hog-cholera.  It  slioidd  be  added  that  some  members  of  ih^ 
family  of  SclerostomatUj  and  notably  the  Sclerostomnm  equinnm  {Scleras- 
toimim  of  the  horse),  i)ass  a  portion  of  their  early  life  encysteil  in  the 
mucous  membrane  and  even  in  other  internal  organs,  and  there  is  some 
reason  to  suppose  that  the  Sclerostomum  of  the  i)ig  has  similar  habits, 
which  add  materially  to  the  irritation  caused  by  its  presence  in  large 
numbers.    The  pigs  in  Virginia  reputed  as  dying  from  hog-dLolera^  oapaed 
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Dy  microscopic  worms  in  the  walls  of  the  bowels,  were,  in  all  probability, 
the  victims  of  an  epizootic  of  Sclerostomuta. 

That  the  genuine  hog-fever  is  not  cansed  by  either  of  these  worms  is 
best  illustratecl  by  the  fact  that  in  my  second  lot  I  found  very  few  whip- 
AYornis  and  no  Sdei'ostomata^  though  both  were  diligently  sought  for. 

Cysticercus  Zemicollis. — ^This  hydatid  I  found  in  considerable  numbers 
in  the  abdominal  cavity  (in  the  omentum,  jxeritoneum,  liver,  kidneys, 
&c.),  in  the  pelvis,  perineum,  and  pleurae  of  my  first  lot  of  pigs.  It  con- 
sists of  an  ovoid  bag  of  liquid  J  to  1  inch  in  length,  with  an  opening  at 
one  end,  through  which  the  head  is  drawn  back  into  the  sack.  The  head 
is  siii)ported  on  a  very  attenuated  thread-like  neck,  whence  the  name. 
The  membrane  of  the  sack  is  marked  by  fine  tic^^nsverse  striae,  and  if 
l)la(ed  in  tepid  water  will  often  undergo  active  contractions,  during 
which  tlie  head  can  be  seen  to  rise  and  fall  in  the  interior.  The  head 
and  uedc  contain  an  abundance  of  dark  calcareous  particles,  soluble 
with  effervescence  in  a  strong  acid. 

Seventeen  of  these  hydatid  were  fed  to  a  Newfoundland  puppy,  ft-esh 
from  its  mother,  ten  luiving  been  kept  for  some  time  in  a  solution  of 
common  salt,  while  seven  were  fi:*esh  from  a  newly-killed  pig.  After 
twenty-live  days  the  puppy  was  sacrificed,  and  seven  tapeworms  {Tcenia 
Marginata)  were  found  attached  by  their  hooked  snouts  to  the  mucous 
membrane  of  the  jejunum.  Exposure  to  a  strong  solution  of  common 
salt  for  less  than  a  week  in  some  cases  had  been  siSOficient  to  destroy  the 
first  ten,  while  all  the  seven  cysticerci,  grown  fresh,  developed  into  tape- 
wonus.  These,  had  the  globular  head  with  four  sucking  disks  and  re- 
tractile x)roboscis,  surrounded  by  a  double  row  of  36  booklets,  having 
the  characteristic  long  posterior  process  as  shown  in  the  accompanying 
lithograph  (Plate  XIY,  Figs.  9  and  10)  j  also  the  calcareous  markings  in 
the  head  and  neck  already  referred  to. 

It  is  well  known  that  when  several  ripe  segments  of  this  tapeworm  are 
given  to  a  sheep  or  goat,  the  myriads  of  r^nilting  embryo  worms  that 
bore  their  way  into  the  liver  and  other  organs  will  give  rise  to  such  de- 
structive changes  in  them  that  death  may  ensue  in  ten  days.  But  here 
again  we  have  the  counter  evidence  in  the  entire  absence  of  these  para- 
sites in  my  later  lot  of  pigs,  showing  that  they  were  in  no  way  responsi- 
ble lor  the  specific  hog-fever. 

Other  parasitw  wonm  of  swine, — It  is  needless  to  open  up  the  question 
of  the  causation  of  this  disease  by  the  other  worms  of  swine.  Many 
years  ago  Dr.  Fletcher  called  attention  to  the  destructive  effects  of  the 
lard  icorm — Stephanurus  Dentatus — (misnamed  Sclerostoma  Pinguicula) 
on  the  li\  or  and  other  internal  organs,  and  even  attributed  the  hog- 
cholera  to  its  ravages.  Doubtless  he  was  dealing  with  an  epizootic  of 
this  worm,  but  in  many  instances  since,  as  in  my  own  recent  cases,  this 
worm  has  been  sought  for  in  vain. 

So  with  the  Trichina  SpiraliSj  the  Hook-headed  Worm  {Echinorhynchns 
Gigaa),  the  common  measle  hydatid  {Cysticerc^is  Cdhilosa)^  and  the  liver 
flukes  {Fasciola  Hepatica^  and  Distomum  Ixmciolatum)]  however  de- 
structive they  may  be  to  pigs  in  infested  localities,  their  entire  absence 
in  my  ex])erimental  pigs  sufliciently  excludes  them  from  the  causation 
of  the  specific  hog-fever. 

EXPEROrENTS  ON  THE  PEOPAaATION  OF  THE  DISEASE  BY  INOCULA- 
TION AND  OTHERWISE. 

YiruJcnce  of  dried  virus. — In  experimenting  oa  the  hogs  it  was  sought, 
first,  to  ascertain  the  tenacity  of  lile  of  the  dried  vims.    This  was  indi 
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cated  three  years  ago  by  Professor  Axe,  who  successfdlly  inoculated  a 
pig  with  virus  that  had  remained  dried  upon  ivory  points  for  twenty- 
six  days.  It  seemed  important  to  test  this  by  further  exx>ermient,  as 
upon  this  question  depends  the  weighty  one  of  arresting  or  putting  an 
end  to  the  plague  by  the  extinction  of  its  poison. 

Three  pigs  were  inoculated  with  virulent  products  that  had  beei 
dried  on  qiulls  for  one  day,  one  with  virus  dried  on  the  quill  for  Fous 
DAYS,  one  for  five  days,  and  one  for  six  days.  The  quills  had  been 
sent  m)m  New  Jersey  and  Korth  Carolina,  wrapped  in  a  simple  i>ap6r 
covering,  and  therefore  not  in  any  way  specially  protected  against 
the  action  of  the  air.  Of  the  six  inoculations,  four  took  effect^  and  in 
the  two  exceptional  cases  the  quills  had  been  treated  with  disiniectants 
before  inoculation,  so  that  the  failure  was  to  be  expected. 

Virulence  of  tlie  dried  intestine, — ^In  the  case  of  the  quills,  the  vims 
was  dried  quickly  on  account  of  the  tenuity  of  the  layer,  and  no  tune 
was  allowed  for  decomposition.  With  the  diseased  intestine  the  drying 
in  the  free  air  and  sun  was  necessarily  slower,  and  more  time,  was 
allowed  for  septic  changes.  Three  pigs  were  inoculated  with  diseiaBed 
intestine  which  bad  been  dried  for  three  and  FOUR  DAYS  respectivdy. 
In  one  case  the  diseased  product  was  &om  Korth  Carolina.  In  all  three 
cases  the  inoculation  proved  successful.  The  morbid  product,  therefore, 
even  in  comparatively  thick  layers,  may  dry  spontaneously,  so  as  to  be 
the  means  of  transmitting  the  disease  to  the  most  distant  States. 

Virulence  of  tlie  moist  mo^^hid  product  if  secluded  from  the  air. — ^A  pig 
was  inoculated  with  a  portion  of  diseased  intestine  sent  from  Illinois  in 
a  closely  corked  bottle.  The  inoculating  material  had  been  three  days 
from  the  pig  and  smelt  slightly  putrid.  The  disease  developed  on  the 
sixth  day. 

A  second  pig  was  inoculated  with  blood  from  a  diseased  pig  that  had 
been  kept  for  eleven  days  at  lOOo  Fahrenheit  in  an  isolation  apparatus, 
the  outlets  of  which  were  plugged  with  cotton  wool.  Illness  supervenea 
in  twenty-four  hours. 

The  exclusion  of  air,  or  more  probably  the  prevention  or  retardation 
of  putrefaction,  therefore,  probably  favors  the  longer  preservation  of 
the  poison. 

Probable  non-virulence  of  morbid  products  tJiat  Imve  undergone  putrefa/O' 
tio7i. — Two  pigs  were  inoculated  in  one  day  with  the  elements  oian  ulcer 
from  a  portion  of  intestine  sent  from  INTew  Jersey  in  a  box.  The  product 
was  TWO  DAYS  from  the  pig  and  distinctly  putrid.  Neither  seemed  to 
suffer  at  any  time. 

A  third  pig  was  jjlaced  in  a  pen  with  a  portion  of  the  same  diseased 
intestine,  and  some  manure  sent  with  it.  The  intestine  disappeared 
after  the  second  day,  and  was  probably  eaten,  but  the  pig  showed  no 
evil  eflfects. 

It  should  be  stated  that  each  of  these  pigs  had  been  formerly  inocu- 
lated, and  two  appeared  to  pass  through  a  mild  form  of  the  disease, 
while  the  third  had  showed  an  elevated  temperature  on  three  alternate 
days  only.  It  may  therefore  be  questioned  whether  they  had  not  at- 
tained to  a  certain  degree  of  insusceptibility  which  insured  the  negative 
results.  In  other  cases,  however,  I  have  found  a  second  inoculation  to 
take  though  the  first  had  been  successful,  and  Dr.  Osier  records  cases 
of  the  same  kind.  The  results  obtained  in  the  three  above-mentioned 
pigs  would  demand  further  investigation  in  this  direction,  as  they  sug- 
gest a  probable  explanation  of  any  varying  virulence  of  the  disease  in 
wet  and  dry  seasons,  in  sheds  and  in  the  fields. 

If  we  can  accept  Dr.  Klein's  theory  of  the  baccillar  origin  of  the  diseasei 
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the  harmless  nature  of  thoroughly  putrid  products  may  be  explained  on 
the  known  principle  that  in  preserved  or  cultivated  products  the  prop- 
agation of  the  septic  bacteria  leads  to  the  disappearance  of  the  infecting 
ones. 

Virulence  of  the  hlood. — A  solitary  experiment  of  Dr.  Klein's  having 
appeared  to  support  the  idea  that  the  blood  was  non-virulent,  I  tested 
the  matter  by  inoculating  two  pigs  with  the  blood  of  one  that  had  been 
sick  for  nine  days.  They  sickened  on  the  seventh  and  eighth  days  re- 
spectively, and  from  one  of  these  the  disease  was  still  further  propa- 
gated by  inoculating  the  blood  on  three  other  animals  as  recorded  below. 
It  may,  however,  still  be  questioned  whether  the  blood  is  virulent  at 
all  stages,  as  in  the  animals  infected  in  the  above  experiments  it  was 
found  to  contain  numerous  actively  moving  bacteria,  which  had  not 
been  found  in  certain  of  the  milder  cases.  This  subject  demands  further 
inquiry. 

Infection  ihrmigli  the  air. — Only  one  experiment  was  instituted  on  this 
subject.  A  healthy  pig  placed  in  a  pen  between  two  infected  ones,  and 
with  the  ventilating  orSices  within  a  foot  of  each  other  front  and  back, 
had  an  elevated  temperature  on  the  ninth,  tenth,  and  eleventh  days, 
with  lameness  in  the  right  shoulder,  evidently  rheumatic.  On  the 
twenty-fourth  day  the  temperature  rose  2o,  and  remained  104P  F.  and 
upward  for  six  days,  when  it  slowly  declined  to  the  natural  standard. 

Infection  of  sheep^  rabbit j  and  dog, — A  merino  wether,  a  tame  rabbit, 
and  a  Newfoundland  puppy  were  inoculated  with  blood  and  pleural 
fluid,  containing  numerous  actively  moving  bacteria,  taken  from  the 
right  ventricle  and  pleura  of  a  pig  that  had  died  the  same  morning. 
Next  day  the  temperature  of  all  three  was  elevated.  In  the  puppy  it 
became  normal  on  the  third  day,  but  on  the  eighth  day  a  large  abscess 
formed  in  the  seat  of  inoculation  and  burst.  The  rabbit  had  elevated 
temperature  for  eight  days,  lost  appetite,  became  weak,  and  purged, 
and  its  blood  contained  myriads  of  the  characteristic  moving  bacteria. 
The  wether  had  his  temperature  raised  for  an  equal  length  of  time,  and 
had  bacteria  in  his  blood,  though  not  so  abundantly.  He  did  not  seem 
to  suffer  materially  in  appetite  or  general  health.  The  sheep  and  rab- 
bit had  been  each  unsuccessfully  inoculated  on  two  former  occasions, 
with  the  blood  of  sick  pigs,  in  which  no  moving  bacteria  had  been  de- 
tected. It  remains  to  be  seen  whether  the  virus  can  be  conveyed  back 
to  the  pig  and  with  what  effect.  Should  further  experiment  show  that 
other  domestic  animals  than  swine  are  subject  to  a  mild  form  of  the  dis- 
ease, and  capable  of  thus  conveying  it  and  transmitting  it  with  fatal 
effect  to  pigs  at  a  distance,  it  will  be  a  matter  for  the  gravest  consider- 
ation in  all  attempts  to  limit  the  spread  of  the  malady  or  to  secure  its 
extinction.  (Since  the  above  was  written,  I  have  noticed  that  Dr. 
Klein  has  succeeded  in  transmitting  the  disease  to  rabbits,  guinea-pigs,, 
and  mice.) 

Ecsxdts  of  disinfection  and  inoculation  of  diseased  products, — Under 
this  head  eight  experiments  were  conducted  with  as  many  different  dis- 
infectants, the  morbid  products  being  in  every  case  such  as  had  proved 
successful  by  direct  inoculation  on  other  swine.  The  object  being  to 
test  first  the  most  available  and  least  expensive  of  the  disinfectants, 
the  virulent  matters  were  treated*  with  i  per  cent,  solution  of  each  of 
the  following  agents :  Bisulphite  of  soda,'carbolic  acid,  sulphate  of  iron, 
chloride  of  zinc,  and  chloride  of  lime.  The  materials  to  be  inoculated 
were  in  the  thinnest  layers,  in  four  cases  upon  quills  and  in  two  in  thin 
sections  to  be  inserted  under  the  skin.  They  were  kept  in  contact  with 
the  disinfectants  for  ffve  minutes,  so  that  the  virulent  material  was 
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thoroughly  moistened,  softened,  and  partially  dissolved  in  the  five  cases 
in  wliich  a  solution  was  used.  In  the  sixth  case  the  thin  dice  was  only 
kept  in  the  fumes  of  the  burning  sulphur  for  five  minutes.  In  all  cases 
a  portion  of  the  disinfectant  was  necessarily  introduced  into  the  wound 
along  with  the  virulent  agent.  In  four  out  of  the  six  pigs  the  disease 
developed  and  ran  its  course  as  shown  in  the  table,  the  disinfectants 
thus  provhig  inefl'ectual  being  carbohc  acid,  sulphate  of  iron,  snlphnroos 
acid,  and  chloride  of  lime. 

The  pig  inoculated  with  ^irus,  treated  with  bisulphite  of  soda,  died  on 
the  seventh  day,  evidently  from  lung-worms,  and  without  any  distinct 
symptoms  of  t  ho  plague.  There  remains  the  possibility  that  had  it  lived 
longer  these  would  have  appeared. 

One  agent  only  out  of  the  six  can  be  set  down  as  having  proved  an 
efiicient  disinfectant  as  used,  namely,  the  chloride  of  zinc.  The  virus, 
treated  with  this  agent,  produced  no  appreciable  illness  5  and  though  tiie 
pig's  temperature  was  raised  on  the  fourth,  sixth,  and  ninth  days,  this 
was  probably  accidental,  as  it  showed  no  tendency  to  become  x>ermanent 
Finally,  two  pigs  were  subjected  to  a  hypodermic  injection  of  a  few  drops 
of  the  blood  of  a  diseased  subject,  mixed  in  a  dram  of  a  solution  of 
permanganate  of  potassa  for  the  one,  and  of  bromide  of  ammonimn  for 
the  other.  Both  inoculations  took  effect,  and  one  of  the  pigs  thus  in- 
fected furnished  the  blood  which  conveyed  disease  to  the  sheep,  rabbit, 
and  dog,  as  recorded  above. 

NATURE  OF  THE  HOG  FEVER. 

Though  long  confounded  with  typJioid  fever ^  anthrax  (inalignafU  put* 
tule)j  erysipeUiSj  measles^  scarlntina^  &c.,  this  malady  is  distinct  firom  all 
of  tiiem.  In  my  report  for  1875  I  pointed  out  my  reasons  for  declining 
to  recognize  in  it  either  of  the  above  maladies,  and  claiming  it  to  be  ^' a 
disease  sui  generis^]  and  this  jwsition  has  been  fiiUy  indorsed  by  the 
recent  researches  of  Klein,  Usler,  and  others,  as  well  as  by  my  own  er- 
periments.  This  afiection  may  be  defined  as  a  specific,  contagious  fever 
of  swine,  characterized  by  a  high  but  variable  temperature,  by  conges- 
tion, exudation,  ecchymosis,  and  ulceration  of  the  intestinal  mucous  m^n- 
brane,  especially  that  of  the  csecum  and  colon,  and,  to  a  less  extent,  of 
the  stomach;  by  congestions  and  exudations  m  the  lungs  in  the  form  of 
lobular  pneumonia;  by  general  heat  and  redness  of  the  skin,  the  latter 
effiwjeable  by  pressure;  by  darker  red  and  black  spots  unaffected  by 
pressure;  by  a  papular  eruption  and  abundant  dark  sebaceous  exuda- 
tion ;  by  eccliymosis  on  the  mucous  and  serous  membranes  generally:  by 
swelling  and  ecchymosis  of  the  lymphatic  glands;  by  irregularity  of  the 
bowels,  costiveness  alternating  with  a  fetid  diarrhea ;  and  perhaps  most 
important  of  all,  by  the  presence  of  colonies  of  minute  globular  micro- 
cocci in  the  various  seats  of  morbid  change. 

An  experiment  of  Dr.  Klein,  in  1877,  in  which  he  cultivated  the  micro- 
coccus for  seven  successive  generations  in  the  aqueous  humor  taken  fh>m 
the  eyes  of  rabbits,  using  oidy  a  speck  on  the  point  of  a  needle  to  inocu- 
late (nery  new  portion  of  the  humor,  and  finally  inoculated  the  product 
of  the  fifth  and  seventh  generations  successfully  on  two  pigs,  seems  to 
establish  that  these  microphytes  are  the  ultimate  cause  of  tlie  disease. 
My  own  experiment,  in  which  the  disease  was  conveyed  by  blood  that 
ha<l  been  kept  lor  eleven  days  in  an  incubator  at  the  temjierature  of  the 
body,  goes  to  support  the  same  conclusion;  but  I  hope  still  to  subject 
this  question  to  a  more  crucial  test.  If  we  accept  this  hyi)othesis  of  tbe 
pathogenic  action  of  the  bacteria,  it  would  almost  of  necessity  foUaw 
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that  the  blood,  the  channel  through  which  these  must  be  carried  to  the 
various  organs  in  which  they  are  found,  must  prove  virulent.  One  of 
Dr.  Klein's  experiments  appears  to  negative  this  conclusion,  whereas 
three  of  mine  go  to  support  it.  From  what  we  know  of  the  generation 
of  microphytes,  it  seems  not  improbable  that  at  certain  stages  of  its  de- 
velopment this  specimen  may  fail  to  be  injurious,  or  more  probably  the 
germs  may  be  filtered  from  the  blood,  being  arrested  in  the  capillaries, 
where  they  determine  the  morbid  changes,  and  thus  many  specimens  of 
blood  may  be  obtained  which  are  destitute  of  the  morbid  element,  until 
that  is  again  produced  in  abundance  by  i)roliferation  in  the  tissues.  By 
reference  to  my  experiments,  it  will  be  seen  that  the  blood  with  which 
the  successful  inoculations  were  made  was  taken  from  pigs  in  the  last 
stage  of  the  disease,  or  just  after  death.  That  the  blood  is  virulent  at 
certain  stages  is  unquestionable^  and  in  the  nature  of  things  this  can 
scarcely  fail  to  be  the  case,  even  if  we  were  to  set  aside  experiments  and 
reach  our  decision  from  the  lesions  alone. 

CAUSES. 

It  has  been  no  part  of  my  purpose  to  investigate  the  causes  of  this 
disease  apart  from  the  one  specific  cause  of  contagion.  It  was  indeed 
impossible  to  pursue  such  a  line  of  inquiry  at  a  distance  from  any  dis- 
trict where  hogs  are  largely  raised,  where  the  disease  prevails  exten- 
sively, and  where,  presumably,  new  generations  of  the  poison  are  taking 
place.  One  instance,  however,  of  probable  generation  de  novo  has  been 
brought  under  my  notice,  and  the  attendant  circumstances  were  such 
that  I  think  it  important  to  publish  the  principal  facts.  In  the  end  of 
April,  1871,  Colonel  Hoffmann,  of  Horseheads,  purchased  a  large  herd 
of  swine  to  consume  the  buttermilk  of  his  creamery.  The  swine  were 
supplied  with  sheds,  the  open  range  of  an  orchard,  with  plenty  of  shade 
under  the  trees,  on  a  gravelly  soil,  rising  abruptly  10  to  15  feet  above 
the  general  level  of  the  vaUey,  and  were  fed  fresh  buttermilk  and  com 
meal.  All  went  well  until  late  in  June  or  early  in  July,  when  the  hogs 
began  to  sicken  and  died  in  large  numbers,  with  the  general  symptoms  of 
the  hog  fever.  I  have  mentioned  this  mainly  to  negative  the  widespread 
belief  that  the  source  of  the  trouble  is  in  the  exclusive  feeding  ui)on 
com.  Here  we  had  a  laxative  and  otherwise  model  diet,  supplemented 
only  to  a  slight  extent  by  com.  It  may  be  well  to  state  that  in  other 
yeai^s,  when  he  has  purchased  Western  hogs,  the  disease  has  always 
api>exired  within  ten  days  or  a  fortnight  after  their  arrivaL  When  New 
York  State  hogs  only  have  been  bought  the  pestilence  has  not  broken 
out. 

Ill  view  of  the  strong  assertions  that  pigs  will  not  contract  the  disease 
when  fed  in  part  on  green  food  or  on  succulent  vegetables — ^turnips, 
beets,  potatoes,  apples,  &c. — I  had  some  subjects  of  experiment  freely 
sujiplied  with  iiotatoes  and  apples,  but  whenever  the  poison  was  intro- 
duced by  inoculation  I  could  detect  no  difference  in  the  period  of  incu- 
bation or  the  Hoverity  of  the  attack. 

It  may  be  added  that  all  unwholesome  conditions  of  feeding  and  man- 
agement will  fiivor  the  development  of  this  as  of  other  specific  fevers, 
by  deranging  the  nutrition,  disturbing  the  balance  of  waste  and  re- 
pair, loading  the  blood  and  tissues  with  eftete  and  abnormal  products, 
raising  the  body  temperature,  and  on  the  whole  bringing  about  .a  state 
of  the  system  extremely  favorable  to  the  propagation  and  growth  ot 
disease  germs.    But  wMe  the  importance  of  all  these  may  be  recog- 
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nized  as  accessories^  we  must  not  allow  them  to  withdraw  our  attention 
from  the  one  condition  essential  to  the  development  and  propagation  of 
the  malady — ^the  presence  of  the  specific  poison.  To  quote  firom  my 
report  of  1875,  "  The  important  point  is  this :  We  know  this  is  a  con- 
tagious affection,  to  the  propagation  of  which  all  possible  insalnbiions 
conditions  contribute.  So  soon  as  we  concentrate  our  attention  on 
this  point  we  have  the  key  to  its  prevention,  if  not  to  its  entire  extinc- 
tion." 

IS  THE  TREATMENT  OF  HOG  FEVER  GOOD  POLICY! 

In  taking  what  I  know  to  be  an  unpopular  position  on  this  subject,  1 
am  led  by  the  strongest  convictions  of  duty.  I  well  know  how  popular 
would  be  an  investigation  into  the  curative  powers  of  different  systems, 
and  even  nostrums,  in  this  disease,  and  how  many  breeders  and  dealers 
in  swine  will  readily  spend  more  than  the  value  of  the  sick  hog  in  the 
purchase  of  boasted  specifics,  to  say  nothing  of  the  cost  of  attendance, 
and  how  they  will  rejoice  over  the  wretehed  unthrifty  animal  whose  life 
is  at  times  preserved.  It  is  not  that  recovery  is  impossible.  A  certain 
proportion,  20,  50,  or  even  80  per  cent.,  will  often  survive.  In  my  ex- 
perimental cases  only  21  per  cent,  died  and  over  28  per  cent,  recovered 
from  the  first  attack,  so  that  they  were  used  for  farther  experiment,  and 
this  without  any  attempt  at  medication  or  treatment  further  than  wnole- 
some  food,  cleanliness,  and  disinfection  of  the  pens.  I  am  convinced 
that  a  stiU  better  showing  could  be  made  in*  the  maiority  of  cases  if  the 
sick  animals  were  submitted  te  careful  and  intelligent  medical  treat- 
ment. 

Were  the  question  of  the  preservation  of  the  infected  pig  the  Only  one 
or  the  main  one  to  be  considered,  I  would  strongly  advocate  medicinal 
treatment.  But  the  question  is  rather  one  of  comparison  between  tliis 
one  sick  hog  or  herd  and  all  the  healthy  swine  in  the  same  town,  county, 
State,  or  nation.  This  is  not  a  question  of  morality,  but  a  problem  in 
political  economy,  and  when  dealt  with  by  a  government  must  be  de- 
cided on  the  ground  of  what  is  best  for  the  whole  nation.  K,  then,  tlw 
preservation  and  treatment  of  a  single  sick  hog  means  the  incessant  aaid 
incalculable  increase  in  its  body  and  secretions  of  a  poison  which  is  in 
the  last  degree  deadly  to  other  hogs;  if  this  poison  can  be  dried  and 
preserved  for  a  length  of  time,  and  carried  meanwhile  to  a  distance  of  a 
thousand  miles,  and  if  not  hogs  alone  but  sheep,  guinea-pigs,  and  even 
wild  animals  like  rabbits  and  mice,  can  contract  the  disease  and  convey 
the  poison  to  any  distance  in  their  bodies,  then  the  best  interests  of  the 
nation  demand  that  the  sick  animal  shall  not  be  preserved,  but  promptly 
sacrificed  to  the  good  of  the  community. 

This  point  is  so  important  that  I  may  be  permitted  to  dwell  on  it  a 
little  further.  Some  of  my  experimental  pigs  were  successfiilly  inocu- 
lated with  quills  that  had  been  dipped  in  the  morbid  exudations  of  sick 
pigs  in  New  Jersey  and  North  Carolina,  and  had  been  dried  and  pre- 
ser\"ed  for  from  one  to  six  days  in  this  condition.  Here  we  Jiad  the  lliin- 
nest  possible  film,  such  as  might  have  adhered  to  the  clothing  of  man, 
the  hah'  of  an  animal,  the  feet  or  biU  of  a  bird,  the  legs  or  prehensile 
organs  of  an  insect,  to  a  dried  leaf,  or  even  to  a  fioating  thistledown,  and 
might  have  been  thus  carried  in  a  great  many  different  ways  to  infect 
distant  herds.  What  was  actually  conveyed  some  hundred  miles  on  a 
dried  qmll,  and  preserved  its  vinilence  for  six  days  in  this  condition,  can 
be  as  certainly  preserved  on  any  other  dry  object,  and  if  brought  by 
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accident  in  contact  with  a  raw  surface,  will  produce  disease  as  surely  as 
did  the  quills  in  my  inoculations.  My  own  observations  in  this  respect 
have  been  more  than  corroborated  by  one  of  Professor  Axe,  of  the  Eoyal 
Veterinary  College,  London.  He  produced  the  disease  by  inoculating 
from  ivory  points  on  which  the  cutaneous  exudation  had  been  dried  up 
for  the  long  period  of  twenty-six  days. 

That  the  i)oison  can  be  preserved  even  in  the  liquid  state  when  the 
germs  of  i)utrefaction  are  excluded,  may  be  inferred  from  my  successful 
inoculations  with  blood  that  had  been  kept  in  an  isolation  apparatus,  at 
the  ordinary  body  temperature,  for  the  period  of  eleven  days.  As  directly 
to  the  point  is  the  cultivation  of  the  poison  in  aqueous  humor  for  seven 
days,  by  Ivlein^  and  its  subsequent  successful  inoculation.  This  experi- 
ment of  Klein  is,  however,  possessed  of  vastly  greater  importance,  inas- 
much as  by  it  it  was  first  shown  that  the  poison  can  be  cultivated  and 
indefinitely  increased  out  of  the  animal  body  as  well  as  in  it.  On  seven 
successive  days  he  inoculated  seven  successive  portions  of  aqueous  humor 
with  as  much  of  the  inoculated  liquid  of  the  previous  day  as  would  ad- 
here to  the  i^oint  of  a  needle,  the  first  having  been  similarly  inoculated 
from  the  sick  pig.  From  the  cultivations  of  the  fifth  and  seventh  days, 
resi^ectively,  a  drop  was  taken  and  two  pigs  were  successfully  inoculated 
therewith.  In  the  cultivation  of  each  day  were  found  myriads  of  bacillus^ 
but  no  other  organization,  and  thus  Klein  was  the  first  to  show  that  the 
hacillm  is  the  probable  cause  of  the  disease.  Had  there  been  no  repro- 
duction and  increase  of  the  poison,  it  must  have  been  rendered  incon- 
ceivably dilute,  an  approximate  ratio  of  the  poison  added  to  the  first 
day's  cultiv  ation,  and  that  added  to  the  last,  being  about  as  1  is  to 
1 ,000,000,000,000,000,000.  That  such  a  dilution  could  be  operative  seems 
utterly  incredible,  and  as  modem  research  shows  that  virulence  resides 
not  in  simple  liquids,  but  in  the  solid  particles  contained  in  them,  and 
as  the  only  definite  organisms  in  the  cultivation  liquids  were  the  hacilli^ 
it  seems  inevitable  that  these  are  the  active  cause  of  the  disease.  But 
if  so,  they  cannot  only  be  preserved,  but  increased  in  suitable  fiuids  out- 
side the  animal  body.  It  is  true  they  disappear  when  the  active  organ- 
isms of  ordinary  putrefaction  (bacterium  ternw)  become  numerous,  but 
they  are  not  necessarily  destroyed.  From  what  we  know  of  the  life  of 
these  mycrophytes  it  is  to  be  feared  that  so  fi^as  the  bacillus  has  ad- 
vanced to  the  production  of  spores,  it  will  be  iR'eserved  in  a  dormant 
state,  like  so  many  dried  seeds,  until  conditions  favorable  to  its  growth 
shall  transpiie.  On  the  other  hand  it  may  be  recollected  that  my  at- 
tempts to  i)ropagate  the  disease  from  a  i)utrefying  bowel  failed,  so  that 
further  observation  is  wanted  before  we  can  say  that  the  ba<dllus  or  its 
spores  are  i)reserved  in  a  septic  liquid.  However  that  may  be,  the  pos- 
sibility of  its  increase  in  a  non-septic  normal  fluid  is  an  additional  argu- 
ment lor  tlie  totiil  destruction  of  all  diseased  pigs  and  morbid  products. 

In  the  case  of  high-priced  pigs,  where  expense  is  no  object,  and  where 
the  patients  can  be  kept  in  thoroughly  disinfected  pens,  under  the  most 
rigid  seclusion,  treatment  may  sometimes  be  commendable;  but  in  the 
case  of  common  herds,  and  as  viewed  from  the  standpoint  of  the  great- 
est good  to  the  greatest  number,  there  can  be  no  question  at  all  that  the 
treatment  of  the  sick  is  the  most  ruinous  policy,  while  the  most  stringent 
measures  for  the  extinction  of  the  poison  is  the  only  economical  one. 
The  universal  experience  of  veterinarians  supports  this  conclusion,  and 
nearly  every  European  government  has  now  reached  the  same  conviction, 
and  absolutely  prevent  the  preservation  and  treatment  of  the  victims  of 
those  fatal  contagious  diseases  which  most  threaten  their  flocks  and 
herds. 
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To  put  a  stop  to  the  ravages  of  the  fever  concerted  measures  cure 
essential.  One  farmer  may  easily  eradicate  it  fipom  his  own  herds;  but 
so  long  as  his  neighbors  continue  to  harbor  it  his  stock  is  daily  subjected 
to  the  danger  of  renewed  infection.  His  personal  sacrifice  is  all  in  vain, 
so  long  as  he  is  liable  to  have  his  herds  infected  by  a  chance  visitor,  a 
wandering  animal  or  bird,  or  even  a  favorable  wind.  What  is  true  of 
the  individual  farmer  is  equally  true  of  the  township,  county,  and  Stata 
One  may  crush  out  the  disease  at  a  cost  of  immense  effort  and  outlay 
only  to  find  it  reappearing  the  next  day,  as  the  result  of  carelessness  on 
the  part  of  an  adjoining  or  even  distant  State  or  district.  In  our  East- 
em  States  this  plague  is  almost  invariably  the  result  of  importation,  and 
though  from  the  lack  of  pigs  it  never  gains  a  wide  prevalence,  it  suffi- 
ciently illustrates  how  the  disease  is  propagated  in  tiie  West,  where  its 
more  extended  ravages  are  liable  to  blind  the  eyes  to  the  fact.  To  secure 
a  complete  or  even  partial  inmiunity  active  measures  must  be  taken 
over  the  entire  land,  and  while  this  cannot  be  done  by  States,  districts, 
counties,  or  even  towns,  separately,  it  will  be  rendered  the  more  effectmi 
in  the  precise  ratio  that  it  is  inaugiurated  as  a  uniform  system  over  the 
entire  country,  and  under  one  central  controlling  authority. 

Without  entering  at  this  time  into  all  the  details  of  the  necessary 
restrictive  measures,  the  following  may  be  especially  mentioned :  Ist.  l^e 
appointment  of  a  local  authority  and  inspector  to  carry  out  the  measures 
for  the  suppression  of  the  disease,  2d.  The  injunction  on  all  having  the 
ownership  or  care  of  hogs,  and  ui)on  all  who  may  be  called  ujK>n  to 
advise  concerning  the  same,  or  to  ta'eat  them,  to  make  known  to  such 
local  authority  aU  cases  of  real  or  suspected  hog  fever,  under  a  penalty 
for  every  neglect  of  such  injunction.  3d.  The  obligation  of  the  local 
authority,  under  advice  of  a  competent  veterinary  inspector,  to  see  to 
the  destruction  of  all  pigs  sufiering  from  the  plague,  tneir  deep  burial 
in  a  secluded  place,  and  the  thorough  disinfection  of  the  premises,  uten- 
sils, and  persons.  4:th.  The  thorough  seclusion  of  all  domestic  animal^ 
that  have  been  in  contact  with  the  sick  pigs,  and  in  the  case  of  sheep 
and  rabbits  the  destruction  Of  the  sick  when  this  shall  appear  necessary. 
6th.  Unless,  where  all  t|k  pigs  in  the  infected  herd  have  been  destroyed, 
the  remainder  should  be  placed  on  a  register  and  examined  daily  by  the 
inspector,  so  that  the  sick  may  be  taken  out  and  slaughtered  on  the 
appearance  of  the  first  signs  of  illness.  6th.  Sheep  and  rabbits  that 
have  been  in  contact  with  the  sick  herd  should  also  be  registered,  and 
any  removal  of  such  should  be  prohibited  until  one  month  after  the  last 
sick  animal  shall  have  been  disi)Osed  of.  7th.  All  animals  and  birds, 
wild  and  tame,  and  all  i)ersons  except  those  employed  in  the  work, 
should  be  most  carefully  excluded  from  infected  premises  until  these 
have  been  disinfected  and  can  be  considered  safe.  8th.  The  losses  sus- 
tained by  the  necessary  slaughter  of  hogs  should  be  made  good  to  the 
owner  to  the  extent  of  not  more  than  two-thirds  of  the  r^  value  as 
assessed  by  competent  and  disinteresteil  parties.  9th.  Such  reimburse- 
ment shoiild  be  forfeited  when  an  owner  fails  to  notify  the  proper 
authorities  of  the  existence  of  the  disease,  or  to  assist  in  carrying  out 
the  measures  necessary  for  its  sui>pression.  10th.  A  register  should  be 
drawn  up  of  all  x)igs  present  on  tarms  within  a  given  area  around  the 
infected  herd — say,  one  mile — and  no  removal  of  such  animals  should  be 
allowed  until  the  disease  has  been  definitely  suppressed,  urdess  such 
removal  is  made  by  special  license  granted  by  the  local  autliority  after 
they  have  assured  themselves  by  the  examination  of  an  expert  tliat  the 
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animals  to  be  moved  are  sound  and  out  of  a  healthy  herd.  11th.  Eail- 
road  and  shipping  agents  at  adjoining  stations  should  be  forbidden  to 
ship  pigs,  excepting  under  license  of  the  local  authority,  until  the  plague 
has  been  suppressed  in  the  district.  12th.  When  infected  pigs  have 
been  sent  by  rail,  boat,  or  other  mode  of  conveyance,  measures  should 
be  taken  to  insure  the  thorough  disinfection  of  such  cars  or  conveyances, 
as  well  as  the  banks,  docks,  yards,  and  other  places  in  or  on  which  the 
diseased  animals  may  have  been  turned. 

Other  measures  would  be  essential  in  particular  localities.  Thus  in 
the  many  places  where  the  hogs  are  turned  out  as  street  scavengers 
and  meet  horn  all  diiicrent  localities,  such  liberty  should  be  put  a  stop 
to  whenever  the  disease  appears  in  the  district,  and  all  hogs  found  at 
large  should  be  rendered  Uable  to  summary  seizure  and  destruction. 

The  great  difficulty  of  putting  in  practice  the  means  necessary  to  the 
extirpation  of  the  disease  will  be  found  to  consist  in  the  lack  of  veterinary 
exi^crts.  Ko  one  but  the  accomplished  veterinarian  can  be  relied  on  to 
distinguish  between  the  different  communicable  and  destructive  diseases 
of  swine,  and  to  adopt  the  measures  necessary  to  their  suppression  in  the 
different  cases.  In  illustration  I  need  only  recall  the  numerous  reports  in 
which  what  is  supposed  to  be  hog  cholera  has  been  found  to  depend  on 
lung  icorms,  on  any  one  of  the  four  different  kinds  of  intestinal  round 
icorms,  on  the  lardrworm^  on  etnhryo  tape-worms^  on  maligiumt  anthrax^ 
on  pneumonia^  or  on  erysipelas.  To  class  all  these  as  one  and  apply  to 
all  the  same  suppressive  measures  would  be  a  simple  waste  of  the  pub- 
lic money,  but  to  distinguish  them  and  apply  the  proper  antidote  to 
each  over  a  wide  extent  of  territory  would  demand  a  number  of  experts 
whom  it  would  be  no  easy  matter  to  find.  This  state  of  things  is  the 
natural  result  of  a  i)ersistent  neglect  of  veterinary  sanitary  science  and 
medicine  as  a  factor  in  the  national  well-being,  and  must  for  a  time 
prove  a  hea\^"  incubus  on  all  concerted  efforts  to  restrict  and  stamp  out 
our  animal  plagues.  It  will  retard  success  under  the  best  devised  sys- 
tem, and  will  sometimes  lead  to  losses  that  might  have  been  saved,  yet 
if  an  earnest  and  prolonged  effort  is  made  the  obstacle  should  not  be  an 
insuperable  one,  and  the  United  States  should  be  purged  not  of  this 
phigue  only,  but  of  all  those  animal  pestilences  which  at  present  threaten 
our  future  well-being. 

KespectfuUy  submitted. 

JAMES  LAW. 

Ithaca,  N.  Y.,  January  2, 1879. 
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APPENDIX. 

Record  of  Dr.  Law's  Experiments.— No.  1. 

Male  white  pig  J  eight  months  old  ;  no  special  breed.    Formerly  fed  offal  from  u  8laugJUer4mm 


Date. 

Hour. 

Temporatnr© 
of  body. 

Remarks. 

Sept.   30 

3p.m 

104. 750  r. 

Had  escaped  and  was  caught  after  a  good  chase. 

Oct.       1 

9a.  m 

103.25 

1 

6t).  m 

0.30  a.m.. 

103.5 

2 

102.5 

3 

9.30  a.m.. 

102 

5 

4p.  m 

102.75 

Inoculated  from  quill  charged  with  dried  liquid  from  infected 
lung;  matter  from  Xorth  Carolina,  and  five  days  old;  qnill 
dipped  five  minutes  in  solution  of  bisulphite  of  8oa»— :  1 ::  500. 

6 

5p.m 

103.25 

7 

11  a.  m 

100 

8 

12  noon . . . 

101.6 

0 

11  a.  m 

108.5 

10 

5p.m 

101. 25 

11 

10a.m 

102 

12 

4p.m 

99 

Was  found  sprawling  upon  its  belly  unable  to  stand ;  breathing  slow,  deep,  pant- 
ing, and  labored ;  snout  liot,  dry,  and  of  a  leaden  color ;  ears  and  feet  warm,  bmiflh, 
but  without  any  rash,  eruption,  blotches,  or  extravasations.  Blood  appears  at  the 
arms.    An  hour*  later  this  pig  died. 

Post-mortem  examination  thirty-six  hours  after  death. — Body  in  excellent  preservation ; 
condition  low ;  skin  scurfy  along  the  back ;  snout  livid  blue,  but  without  {letechisB. 

Digestive  organs :  Tongue  has  papillae,  at  its  base  reddened ;  a  similar  blush  appean 
on  the  fauces  and  pharynx. 

Stomach  and  howels  normal. 

I/iver  firm  and  sound.    Kidneys  and  bladder  sound. 

Urethra  (intrapclvic)  deeply  congested,  almost  black,  but  without  any  obstmction. 

Parasites  in  abdomen :  A  few  tricocejphali  {whip-^orms)  in  the  large  intestines ;  a  hydatid 
in  the  pelvie  fascia. 

Chest :  Pleura  normal ;  pericardium  healthy,  with  a  small  quantity  of  serum. 

Right  heart:  Auricle  and  ventricle  filled  with  dark  clotted  blood. 

Left  heart :  Auricle  contains  a  small  clot  of  black  blood ;  ventricle  empty. 

Lungs :  A  gi'eat  parf  of  these  is  iu  a  condition  of  camification  or  in&rction.  This  is 
confined  to  definite  lobules  or  groups  of  lobules,  the  collapsed,  red,  fleshy  aspect  of 
which  is  in  marked  contrast  with  the  full  foim  and  pale  piukish-white  color  of  the 
remainder. 

The  air  passages  (bronchi  and  bronchia)  contain  small  portions  of  the  contents  of  the 
stomach  which  have  been  vomited  up  and  drawn  into  the  lungs  in  the  last  violent 
eficrts  to  breathe.  The  ah'-i)assage8  leading  to  the  collapsed  lobules  contain  large 
quantities  of  a  watery  mucns  and  pellets  of  worms  (strongylus  elongattts)  which  com- 
l)letely  block  them.  The  obsti-ucted  terminal  bronchia  are  dilated,  and  have  their 
mucous  membrane  variously  reddened  and  cougestnd.  Around  these  bronchia  the 
connective  tissue  is  strongly  congested  and  filled  with  extravasated  lymph,  by  which 
the  vessels  i^assing  to  and  from  the  lobule tts  are  compressed  and  obstructed.  In  view 
of  this  state  of  things,  the  explanation  of  the  process  of  infarction  in  tho  lobules  is 
easy ;  the  irritation  and  congestion  caused  by  the  worms  in  the  infested  air-tubes  ex- 
tended to  the  surroimcUng  connective  tissue  and  tho  sheaths  of  the  accompanying 
blood-vessels ;  tho  exudation  of  lymph  compressed  and  obstructed  the  vessels,  inducing 
stagnation,  congestion,  and  exudation  in  the  whole  substance  of  the  lobule  or  lobuletts 
to  which  these  Ted.  Hence  tho  invariable  connection  of  the  infarcted  lobule^  and  tho 
blocked,  congested,  and  worm-infested  tube  that  led  to  it. 
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ExPKimrnrr  No.  8. 
\e  fig,  i^hlv«Atoli,»maam  of  Utter.    Ft>rm«rlyftd<iifdl  atatlmtghttr^imm. 


I>4t& 

Hour. 

of'S«V- 

Bomukm. 

»1 

^p.m 

1(H.      ■=  F. 

H»  jnit  come  one  mlla  In  a  wbcdh. 

&tE\- 

luke 

101 

....do 

lOL 

7 

tH:::::: 

12  noon.... 

101. 

^SwsiSfttSitS^'SK&'SE&a 

ll>.m 

;^L-.:;:::: 

03.  as 

I 

M.5 

U 

tfiS.-::::: 

06.15 

u 

01.  IS 

fc-^:;:::: 

s 

*a6 

....ao 

T 

■to 

18 

::: 

do"::::: 

102. 5 
03.S 

so 

do 

BooorioBi  ptawd  h.  pan  with  ■eml-pntrld  nloenrftd  iuMitbi* 

SI 

do 

02. 

do 

13 

03.76 

to ::::::: 

39 

do 

as 

27 

'.'.'. 

do::::::: 

do 

ae 

03. 

30 

a'p-n.-..::;: 

100.B 

Btm 

«£6 

Not.     1 

3 

....do 

OLIS 

■'•s^^ti^iS.srKi^^sg^  *»«••"* 

101. 

^E 

1W.G 

03. 

da 

ilO 

oo:6 

1 

do 

Ftal>g,  KtilVdordillr. 

1 

'.'.'. 

1 ■::;:;■ 

01.5 

0£.S 

WuUng.biitUTdf. 

do 

16 

0S.8 

1 

do::::::: 

n.s 

do 

do 

00.6 

1 

do 

03. 

la. 

02. 

» 

do::::::: 

01.7i 

do 

<M.S 

» 

do 

do 

07.  S 

» 

do 

nltUoK ;  Uft  lU  Iwd.  but  w>u.  uiiuble  to  (■..(  buk  <rithout  »■ 

HiUncB.     Ad  faonr  latvr  linwihiDc  oceniFtl  lo  huTe  ceued.  bat 

whon  rmiovfd  for  diMcolion  It  tuturnwl  id  b  gupini;  ummur, 

kaiel  ty  bWJlBg.                                                    '^'' 

Tmt-moTlem  tiamination. — SIA*:  Pale,   bloodleas,  irithered,  and  inelatitio,  oovered 

nlmOHt   imiveivully   ivitb  block   concretiims  or  milieallbj-lookiiig  &□<!  thick,  dirty, 
white  acurf.     Sonat  beueatb  the  tioaliils  blue,  bat  not  eccb.vtuosed. 

Digralivf  orgaiu:  Tongno  liealtlij  ;  beueath  the  right  totuu]  U  a  considerable  colloo- 
tion  of  (lirty,  grayish-yelluw,  ohccay  matter,  consisting  of  pna-colla  and  oiuch  granalar 

Stomach :  Jlndt^ately  full,  content*  fetid  md  lU^tlT  aoid,  flimly  adhennt  to  Om 
mncons  membrane,  and  bringing  off  part  of  the  ^tttdiiunirtMndotMli«d>    Tiieiiifr 
25  AGB 
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C0U8  membrane  on  the  great  curvatnrd  ia  congested,  and  bears  several  patches  of  deep, 
blood-red  extravasation. 

Small  intestines :  Ked  and  congested  thronghont.  The  contents  are  small  in  qoanti^ 
and  dry,  being  collected  in  dry  masses  at  considerable  intervals,  and  partly  frothy. 
The  duodenum  and  iirst  half  of  the  jejunum  contains  twenty-two  ascarides  (A.  Suilla)^ 
one  extending  to  11  inches  in  length.  At  diilerent  points  the  bowel  u  completdy 
blocked  by  the  rolls  of  these  worms. 

Large  intestine:  llio-caecal  valve  normal.  Csecnm  and  colon,  like  the  small  intestine, 
congested  throughout  nearly  its  whole  extent,  with  patches  of  extravasation  and  ero- 
sion at  intervals,  but  none  of  the  characteristic  sloughs  nor  ulcers,  with  thick  indu- 
rated base.  The  csDciim  and  upper  portion  of  the  colon  contains  thirteen  whip-worms 
(tricocephaliis  crenatus)^  their  heads  firmly  imbedded  in  the  mucons  membrane,  and 
requiring  considerable  force  to  withdraw  them. 

Liver :  Small  and  of  healthy  aspect.  Gall-bladder  full  of  a  dark-green,  tenacious 
bile.  Spleen  small,  black,  and  somewhat  soft.  Pancreas  normal.  Mesenteric  glands 
apparently  little  altered.    Some  were  slightly  coni^ested. 

kidneys :  Normal.    In  the  prepnse  is  a  slight,  fetid,  concretion-like  false  membrane. 

On  the  omentum  are  two  hydatids, 

Eespiratory  organs :  The  whole  interior  of  the  larynx  is  of  a  dull  brownifih-red.  ex- 
cepting where  covered  by  an  extensive  false  membrane.  Along  the  upper  wall  <rf  the 
windpipe,  where  the  ends  of  the  cartilages  overlap,  is  a  false  membrane  abont  a  third 
of  an  inch  in  breadth,  and  extending  from  the  larynx  as  far  as  the  Innga.  This  has  a 
firm  consistency,  and  a  dirty  yellowish-white  color,  tinged  with  green,  and  stands  oat 
prominently  firom  the  adjacent  mucous  membrane  by  an  abrupt  margin  on  each  side. 
Under  the  microscope  it  is  seen  to  consist  of  large  quantities  of  granular  matter,  c;nui- 
nle  cells,  epithelial  and  pus  corpuscles,  blood  globules,  and  numerous  crystals,  it  also 
oontains  earn  of  the  lung-worm  beneath  this  morbid  product. 

Lungs :  Whole  anterior  lobe  of  the  right  lung  camified,  of  a  deep-red  color,  and  sinks 
in  water.  The  special  bronchus  for  tms  lobe,  and  its  divisions,  are  filled  with  a  tena- 
cious mucus,  but  contain  no  worms.  Several  lobulettes  in  the  anterior  lobe  <rf  the 
left  lung  are  in  a  similar  condition.  On  the  posterior  border  of  each  Inns  several  lob- 
ulettes are  consolidated,  being  of  a  dirty-gray  color  and  senu-transparent.  They  pre- 
sent, in  short,  the  appearance  of  pulmonary  oedema.  The  bronchia  leading  to  these 
lobulettes  are  comx>letely  filled  with  a  thick  mucus  and  numerous  worms  {strongyhit 
elongatus)  and  their  eggs. 

The  bronchial  lymphatic  glands  appear  normaL 

Blood :  The  blood  is  veiy  black,  coagulates  slowly  but  firmly,  and  withont  hufff 
coat,  and  has  its  globules  full-sized  and  rounded.  The  right  side  of  the  heart  beat, 
when  touched^  for  nearly  five  hours  after  the  death  of  the  animal,  and  of  its  removal 
from  the  body. 

Experiment  No.  3. 
White  pig  f  eight  weeks  old;  no  special  breed.    Has  been  fed  on  raw  offiU  at  a  slaugki&r'koutc* 


Date. 

Honr. 

Teroperatnre 
of  body. 

Bemarki. 

Sept.  30 

3p.m 

103. 6»  F. 

Has  Jost  come  a  mile  in  a  box-mkgOB. 

Oct      1 

Oa.  m 

103 

1 

Cp.^n 

102.5 

•1 

9  a.  m 

101.5 

a 

....do 

101 

4 

J^o  olisorvfttionii. 

5 

4  p.  m 

102.3 

Blood  taken  Irom  8ai)hcna  vein  for  cultivation  oxperbnent:  thon 
inoculated  with  quill-point  charged  with  llqaiu  fh>m  M^t^^ 
lunp,  five  days  old,  irom  North  Carolina. 

6 

5p.  m 

103 

Slightly  costive. 

7 

11  a.  m 

100.75 

Bowels  natoiaL 

8 

12  noon 

102.5 

9 

11  ».  m 

102.5 

10 

5p.ni 

103 

11 

10  a.  m 

103 

12 

4p.m 

104 

13 

12  noon 

103 

Dung  very  fetid. 

14 

4p.m 

104.25 

15 

10  a.  m 

102.25 

16 

do 

101.5 

•                                ■ 

17 

do 

103.26 

18 

do 

103 

19 

do 

102.75 

20 

....do 

103 

Inoculated  with  putrid  intestinal  nicer  firom  diseased  pig  IS 
Kew  Jersey.    1  ed  a  poitiou  of  some. 

21 

do 

100 

22 

do 

101.  § 

23 

....do 

102.25 
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ExPEiuMENT  No.  3 — Continued. 


Date. 


Oct    24 

25 

26 

27 

28 

29 

30 

31 

Nov.     1 
o 

3 

4 

5 
6 
7 
S 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

lU 

20 

21 
«>*> 

23 
24 
25 
20 
27 
28 
29 
30 


Hour. 


10  a.m.. 
do  ... 

9  a.  m. .. 
— do  ... 

10  a.  m.. 
9.30  a.  m 
2  p.  m... 

9  a.  m... 

10  a.  m.. 


9  a.  m. 


— do  . .. 
9.30  a.  m 
10  a.  ni . . 

do  . .. 

— do  ... 

do  . .. 

do  ... 

do  . .. 

do  . .. 

,..do  ... 
...do... 

do  ... 

do  ... 

...do  ... 

do  ... 

— do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

....do  ... 
....do  ... 

do  ... 

do  ... 

do  ... 

do  ... 


Temperature 
of  body. 


nemarks. 


101°  t. 
102.  5 

100.  5 
101 

101.  5 
100.75 
102. 25 

102.  5 
101.5 


100.25 

101 

101. 75 

101. 75 

103 

102 

100.5 

104.5 

102.5 

102.5 

103 

103.6 

103 

103.5 

103 

103 

103 

102.5 

101 

102.5 

102 

101.5 

102 

103 

104 

104 

101. 75 


Appears  to  suffer  from  iniroductioti  of  thermometer. 


No  obsermtions. 

Inoculated  with  dried  diseased  intestine  sent  from  North  Caro* 
Una.    Plied  in  sim  and  air. 


Limited  pink  papular  emptiou  on  ak^p. 


Killed  by  bleeding. 


Post-mortem  examination. — Skin :  Tho  scat  of  somo  papular  eruption  and  black  inoros- 
tations,  but  without  any  patches  of  purple. 

Digestive  organs :  Mouth  and  throat  sound. 

Stomach :  Is  mottled,  of  a  dark  brown  along  the  great  ouirataie,  but  withoat  aoj 
extravasatioDs  or  erosions. 

Small  inteMines :  Has  several  limited  patches  of  slight  congestion^  bat  no  eroaiont. 
It  coasains  twenty  ascurides. 

Large  intestines:  Shows  some  slight  congestions,  bat  no  sloagh,  erosioiii  or  uloer. 
A  dozen  whip-worms  are  present  in  the  ciBCom  and  colon. 

MeHcntcric  lymphatic  glands:  Generally  healthy,  but  a  few  were  anosaallyied  and 
congested  near  to  tho  congested  patches  of  the  small  intestines. 

J/ydadds :  Tho  abdomen  contains  eight  of  these. 

Liver :  Film  and  of  nearly  a  natural  appearanoe. 

Spleen  and  pancreas :  Sound. 

Kidneys  :  Have  cortical  substance  blanched,  but  are  firm  and  apparently  sound. 

Lungs :  Have  some  lobulettes  soliditied  red,  impervious  to  air.  and  sinking  in  water- 
In  tho  main  terminal  bronchia  towards  tho  posterior  piuii  of  tne  lungs  are  nomerooa 
vrornis  {s^rongylus  cJongatus),  though  not  always  in  the  air-tabes  leading  to  the  con- 
solidated lobulettes. 

Heart:  Sound. 

Lrain :  Sound. 
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Experiment  No.  4. 

White  female  pig^  eight  weeks  old  ;  no  special  breed.    Forrtierhj  fed  on  raw  offal  at  a  sloMgkkh 

house. 


Date. 

Honr. 

Temperature 
of  body. 

Bemarks. 

Sept  30 
Oct     1 

3p.m 

103. 75  •  F. 

JoBt  come  one  mile  in  a  wagon. 

Oa-m 

102, 75 

1 

6p.m 

9.30  a.  m 

104 

2 

102 

. 

3 

do 

100.5 

5 

4  p.ni 

102. 

6 

5p.m 

101 

7 

11  a.m 

103 

Bowels  quite  loose.            • 

8 

12  noon 

101.5 

InocuLited  with  quill  charged  with  lung-fluids  of  a  piff  thai  had 
died  suddenly  in  Now  Jersey.    Virus  one  day  on  qnilL 

9 

11  a.m 

102.5 

10 

5p.m 

104 

11 

10a.m 

102. 75 

12 

4p.  m 

104.5 

13 

12  noon 

103 

14 

4p.m 

105. 75 

15 

10  sum 

105 

16. 

do 

104.5 

• 

17 

do 

107 

18 

do 

106 

19 

do 

104.25 

Scouring.    Cold  north  gale,  rain  and  frost 

20 

do 

105 

Do. 

21 

do 

105.25 

22 

....do 

104 

Skin  covered  witli  purple  and  black  spots  with  red  azieohk  Tte 
cuticle  or  black  spots  is  dead  and  easily  separated. 

23 

do 

105. 25 

24 

....do 

105.75 

Extensive  purple  blotches  on  ears,  flanks,  and  abdomem,  nda 
pink  rash  one  to  two  lines  in  diameter ;  appetite  poor. 

24 

5p.m 

105 

25 

10  a.  m 

106 

Killed  to-day  by  bleeding. 

Post-mortem  examination, — Has  been  purging ;  feces  fetid  and  bright  yoUow. 

Sicin :  Nearly  covered  with  black  spots  of  from  one  to  two  lines  in  diameter,  and 
evidently  formed  by  sloughs  or  small  necrotic  patches  of  cuticle,  infiltrated  with  olood 
and  dried  up.  The  median  line  of  the  belly  between  the  rows  of  teats  is  almost  de- 
void of  these  spots. 

A  purple  rash  in  spots  averaging  one  line  across  exists  in  different  parts  of  the  body, 
but  IS  most  abundant  on  snout,  ears,  buttocks^  root  of  tail,  and  limbs,  especially  on 
the  lower  parts  and  inner  sides.  At  certain  points,  as  on  the  pendant  half  of  the  ears, 
on  the  hooKS,  in  the  region  of  the  arms,  and  on  part  of  the  snout,  there  is  a  nniform 
leaden  discoloration.  The  inner  sides  of  the  arms  have  similar  but  more  ciroumscribed 
patches. 

Digestive  organs :  A  deep  purple  blush  extends  along  the  line  of  papill»  on  the  right 
border  of  the  tongue.  Similar  snots  exist  in  the  posterior  nares.  Salivary  glands  are 
pale  and  normal.  The  ^ttural  lymphatic  glands  have  spots  of  congestion  on  their 
surface,  but  not  extending  into  their  interior. 

Abdomen:  No  effusion.  Three  hydatids  are  found  attached  respectively  to  the 
posterior  surface  of  the  stomach,  to  the  back  of  the  liver,  and  to  the  mesocolon. 

Stomach :  Full  of  undigested  food,  yellow  at  pylorus.  No  marked  congestion  nor 
softening.    No  parasites. 

Small  intestine :  Duodenum  without  extra  vascularity ;  its  epithelium  fjray,  pig- 
mented, and  easily  detached.  Jejunum  and  Uium  had  circumscribed  spots  of  conges- 
tion one-half  inch  in  diameter  on  an  average,  and  in  one  case  slightly  eroded. 

Large  intestine:  Csecum  presents  three  ulcers,  each  one-fourth  inch  indiameteii  hav- 
ing a  circular  elevated  mass  of  dirty-white  deposit,  apparently  non-vascular,  and  a 
very  slightly  reddened  base.  The  matter  on  the  surface  of  the  mcer  consisted  of  cells, 
round,  angular,  and  of  other  forms,  much  granular  matter  and  myriads  of  round  aiio 
linear  moving  bacteria.  None  of  these  ulcers  appear  to  be  situated  on  the  solitary 
glands.  The  same  remark  applies  to  the  congestions  and  erosions  of  the  small  intes- 
tines.    Colon  and  rectum  natural. 

Parasites :  The  small  intestines  contain  three  ascarides  (A,  Suilla),  The  colon  con- 
tains a  young  whip- worm  (tricocephalus  crenatus).  The  coats  of  the  intestines  ftt  the 
points  of  congestiou  and  elsewhere  were  carefully  examined  for  parasites,  but  withoni 
result.    The  muscular  tissue  of  the  diaphragm  was  also  examined  in  vain. 

Liver  :  Two  small  cysts,  each  one-half  line  in  length,  exist  on  the  middle  lobe.  They 
had  thick  fibrous  walls  and  liquid  contents  in  which  the  microscope  detected  cell  forms. 
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e  general  substance  of  the  liver  is  firm  and  natural,  a  few  acini  only  isolated  and 

groups,  beiug  cougi'sted.    The  color  predominates  in  the  center  of  the  acinus.    The 

er  cells  are  granular. 

IraU-bladdcr  :  Is  full,  but  not  to  excess,  with  bright  yellow  bile.    The  bile-dncts  in 

)  liver  are  also  full. 

?ancreus :  Normal,  pink.    Pancreatic  lymphatic  gland  blotched ;  deep  red  on  the  sur- 

e. 

Kidneys  :  Normal,  unless  it  be  in  extra  pallor  of  the  cortical  substance. 

^hest :  Heart,  riglit  auricle  and  ventricle  contain  clots  showing  a  buffy  coat.    Left 

ricle  and  ventricle  empty.     A  few  petechia  exist  on  the  septum  ventriculorum. 

Lungs:  Petechia  exist  on  the  pleura.    A  number  of  lobulettes  are  solidified  or  in- 

cted,  and  of  a  deep  red  flesh  color.    The  bronchia  leading  to  such  lobulettes  ar> 

►eked  by  numerous  worms  (strongyhis  elangatus)  and  their  eggs,  embedded  in  an 

iindant  tenacious  transparent  mucus.     In  some  cases  the  bronchia  appear  dilated, 

>  mucous  membrane  conjested,  and  the  epithelium  degenerating,  round  and  ovid 

inular  cells  predominating  in  its  structure.    There  is  no  visible  stasis  (coagulation) 

blood  in  the  capillaries  of  the  bronchia.     The  worms  are  confined  to  the  smaller 

>nchia,  and  are  only  exceptionally  found  in  the  otherwise  sound  portions  of  the 

igs. 

3iood :  That  from  the  gluteal  vein  contains  no  bacteria  nor  free  ha^matine  bo  far  as 

1  be  detected.    Red  globules  are  crenated  and  shnmken. 


Experiment  No.  5. 

nale  ichite  pig,  eight  weeks  old,  no  special  breed.    Formerly  kepi  on  raw  offal  at  a  slaughter' 

house. 


>ftte. 

Houi 

• 

Temperitnre 
of  body. 

.t    30 

3  p. 

m. 

103. 700  F. 

1 

oS. 

m. 

103. 75 

1 

6  p. 

m. 

103 

o 

9  a. 

m. 

102 

O 

9  a. 

m. 

101.5 

f> 

4  p. 

m. 

102. 25 

G 

5  p. 

m. 

102 

7 

11  a.  m. 

103 

8 

12  noon. 

103.5 

9 

11  a.  m. 

103. 75 

10 

5  p. 

m. 

104 

11 

10  a. 

m. 

105 

11 

5  p. 

m. 

105 

12 

4  p. 

m. 

103. 75 

13 

12  noon. 

104.3 

14 

4  p. 

m. 

102.25 

15 

10  a.  m. 

104 

16 

<lo  . 

«  •  •  • 

105 

17 

do  . 

do  . 

do  . 

do  . 

do  . 

104 

18 

104.25 

19 

103. 75 

20 

103 

21 

102. 75 

22 

do  . 

do  . 

do  . 

do  . 

9  a. 

103. 25 

23 

103. 75 

24 

103 

25 

102. 25 

26 

m. 

101 

27 

do  . 

•  «  ■  > 

102 

28 

10  a. 

m. 

103 

29 

9.30  a.  in. 

102. 75 

30 

2  p. 

m. 

103 

31 

9. a. 

m. 

103. 75 

v.      1 

10  a. 

m. 

101.5 

3 

9  a.  m. 

102 

4 

. . .  .do  . 
9.30  a. 

100. 75 

5 

ra. 

101.5 

6 

10  a. 

ra. 

101 

7 

....do  . 

do  . 

..-.do  . 

103. 25 

8 

102.  5 

9 

101 

10 

...  .do 

104. 75 

11 

1 do  . 

103.8 

12 

I... .do  . 

•  >  A  • 

102. 75 

13 

l....do. 

104 

Bemarks. 


Just  brought  one  mile  in  a  wagon. 


Inocnlated  with  a  qnill  dipped  in  liquids  of  diseased  long  (five 
days  old) .  Before  the  inoculation,  quill  was  dipped  ton  aeoonda 
in  solution  of  carbolio  acid  :  1 : :  500. 


Bowels  natural    Lively. 
Lively.    Hungry. 


Coughs. 

Bowels  loose.    Feces  fetid. 
Scouring. 

Inoculated  with  substance  of  a  firm  intestinal  nicer,  sent  ttom 
New  Jersey,  and  slightly  putrid. 


A  slight  pink  rash  on  skin. 

Inoculated  with  intestinal  mncns  and  tdcer  from  OUnoifl,  vwy 
slightly  putrid. 
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I 

Experiment  No.  5 — Continned. 


Date. 

Hour. 

Temperature 
of  body. 

Bemarks. 

Nov.    U 

10  a.  m. 

104      OR 

Slieddintr  blick  Bcales,  leaving  red  conical  papules. 

15 

....do 

103.75 

Abundaiit  pink  papular  cmption,  excessive  l^tween  tbe  tiiigihs. 

16 

....do..... 

103. 8 

17 

....do 

104 

18 

do 

104 

19 

do 

104 

20 

do 

103. 75 

21 

....do 

103.2 

22 

do 

103 

23 

do 

102. 75 

24 

do 

103.2 

25 

....do 

103.8 

26 

do 

104 

27 

....do 

103.6 

28 

do 

104 

29 

do 

102 

30 

do 

103.2 

Deo.      1 

....do 

102 

2 

....do 

103.2 

3 

— do 

102.5 

Killed  by  bleeding. 

Post-mortem  examination. — Shin :  Presents  many  papules  or  slightly  pink  conical  ele- 
vations, just  raised  enough  to  be  felt  by  the  finger ;  also  blacK  concretions  like  pin- 
heads  and  up  to  twice  or  thrice  that  size.  It  is,  however,  much  cleaner  than  it  was  a 
week  ago. 

Digestive  organs :  Mouth  normal,  likewise  the  pharynx,  larynx,  and  adjacent  lym- 
phatic glands. 

Stomach :  Has  its  mucous  membrane  dark  brown  along  the  great  curvataro,  bnt  with- 
out any  extravasation,  ulcer,  or  recent  lesion. 

Small  intestines:  Have  a  few  spots  of  congestion,  but  these  are  very  ciicnxnscribed. 
They  contain  twelve  ascarides. 

Large  intestine :  With  few  and  slight  patches  of  congestion.  No  enlargement  of 
Peyer's  patches,  nor  solitary  glands;  no  erosions.  The  csBCum  contains  six  whip- 
worms. 

Lymphatic  glands  of  the  mesentery  are  mostly  gray  on  the  outside  from  pigmentary 
deposit,  but  normal  in  their  interior.  The  pigmentation  is  evidently  the  resTdt  of  a 
former  blood  extravasation,  as  is  so  constantly  seen  in  the  earlier  stages  of  the  disease. 
Tlie  blood  coloring  matter  is  being  transformed  into  black  pigment,  as  a  concomitant 
of  convalescence. 

Liver :  Presents  several  hard  yellow  concretions  as  large  as  peas,  also  spots  and 
patches  of  purple.  Similar  rounded  yellow  concretions  are  found  in  the  mesocolon. 
They  are  covered  by  a  reticulated  membrane,  and  are  probably  the  remnant  of  some 
parasite.     Gall-blaMer  very  full  (the  pig  had  been  killed  fasting),  bUe  green,  glairy. 

Spleen  and  pancrea^s :  Normal. 

Kidneys:  One  contains  two  hydatids ;  excepting  marked  pallor  of  the  cortical  snb- 
stanco  they  are  otherwise  normal. 

Hydatids:  Nine  of  these  are  found  in  different  parts  of  the  peritoneum. 

Heart :  Right  side  normal ;  contains  a  small  clot. 

Left  ventricle :  Has  numerous  patches  of  extravasation,  of  a  deep  claret  color,  sit- 
uated mostly  on  the  camai  columnas  and  musculi  papiUiries,  These  have  their  seat  in 
and  beneath  the  serous  lining,  and  barely  extended  into  the  muscular  substance.  The 
margin  of  the  bicuspid  valve  is  slightly  thickened. 

Lungs :  Have  a  very  few  red  consolidated  lobulcttes ;  of  the  remainder  many  are  only 
partially  dilated,  though  they  have  nearly  their  normal  color. 

Parasites :  The  terminal  main  bronchium  of  the  right  lung  contains  from  thirty  to 
forty  worms  {Strongylus  elongatus).  The  lobules  corresponding  to  this  bronchinm  were 
slightly  collapsed,  but  not  consolidated  nor  congested. 

Lymphatic  glands  of  chest  almost  unchanged. 

Brain:  Healthy. 

A  microscopic  section  from  a  petechia  on  the  heart  showed,  in  addition  to  the  blocked 
capillaries  and  blood  extravasations,  a  fine  example  of  the  curious  ovoid  parasites 
long  known  as  Bainey's  cysts. 
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Experiment  No.  6. 

^fale  u'hiit  pig,  eight  weels  old;  no  fpocial  breed;  has  heen  hitherto  fed  raw  offal  at  a  slaughter^ 

house. 


Date. 

Kour. 

Teyiperature 
of  body. 

BemATki. 

Sept.    30 

3  p.m 

103°  F. 

Has  jast  come  ono  mfle  in  a  wagon. 

Oct.        1 

9  a.  Ill 

103. 25 

1 

6  p.  m 

9.30  ft.  m  . . 

103.5 

, 

2 

101. 75 

3 

...  -do 

101.5 

5 

4  p.  ra 

102-25 

■ 

6 

;»  p.  m 

100 

• 

7 

11  a.  in 

103.26 

8 

12  uoon  . . . 

102.25 

Inoonlated  with  anUl  dipx>ed  in  pulmonary  exndatioo  of  a  pig  that 
had  been  sick  for  a  week  or  two.    Infected  quill  sent  firom  New 

• 

Jersey. 

9 

11  a.m 

101.5 

Bectum  very  red,  and  bleeds  easily. 

10 

5p.  m 

103.75 

11 

10a.  m 

102 

12 

4  p.m 

102.5 

13 

12  noon  . . . 

102 

14 

4  p.m 

104 

15 

10  a  m 

103 

16 

....do 

103 

17 

....do 

10L75 

18 

....do 

103 

19 

....do 

102 

20 

da 

102.5 

21 

do 

103.6 

22 

do 

105 

23 

do 

103.6 

24 

....  do  . . .  •  • 

104 

Shows  ezten^ve  blue  patditt  on  •ars,  flaaks.  and  belly;  also  ft 
pink  rash,  i^ots  osa  to  two  Uaaa  in  diameter.    AppeUte  im- 

paired. 

24 

Sp.m 

105 

25 

10  a.m 

105.  25 

25 

6p.m 

105.75 

26 

9a.m 

105 

Off  feed,  but  active ;  ears  partly  purple ;  feces  dark  but  moder- 
ately firm ;  struggles  when  the  thermometer  is  used. 

28 

p.m« 

1W.75 

27 

9a.m 

105 

Ears  cold,  livid  in  their  outer  half;  pulse  120  per  minute ;  breath- 
ing natural ;  is  bi-i^ht  and  feeds  when  up,  bnt  is  indined  to  lie. 
and  shows  much  weakness ;  has  olwavs  resented  handling,  but 
to-day,  when  caught,  threw  Itself  on  its  side  and  lay  to  have  its 

temperature  taken. 

28 

10a.m 

103.5 

Costive;  dung  in  firm  reand  balls,  bntof  good  color,  and  not  spe- 
cially oflensivo;  rans  around  readily,  but  is  weak;  ^sooloratUMi 

mainly  on  ears. 

29 

9.30  a.m.. 

104.3 

Still  costive;  ears  edd  axtd  very  blue. 

80 

2  p.m 

106 

Weak  on  limbs;  ears  verr  dark  purple;  legs,  tail,  and  romp  badly 
blotched;  bowels  costive :  dung  in  yellow  balls. 

31 

9a.m 

103.  75 

Skin  extensively  blotched  with  dark  purple ;  bowelseoeUve;  weak 

Kov.      1 

10  a.  m 

103. 75 

on  limbs,  especially  the  hind. 
Very  weak :  disinclmed  to  move ;  sways  on  its  hind  limbs  when 
up;  bowels  quite  soft 

3 

9am 

99.75 

Very  duU;  weak;  evidently  sinking;  pulse  132  per  minute;  grits 
its  teeth  continually  when  up ;  breatniug  slow ;  nervous  tremors 

and  Jerking  constaat. 
Evidently  deliiious;  screams  when  its  door  is  opened,  or  when 
approached  or  touched ;  stands  with  difficulty,  having  its  hind 

3 

Cp.  m 

99.5 

feet  drawn  forward  to  the  levd  of  the  fore,  or  in  front  ctf  them ; 

muscular  jerking  constant,  and  prevents  us  from  taking  the 

pulse;  no  grmdittg  of  teeth;  has  not  eaten  since  morning. 

4 

Found  deid. 

rof*i-mortcm  examination^  Noveinher  A. — Slcin :  Almost  umYOTaaJlyBC^letf  "passing to d&rk 
purple  on  cars,  belly,  and  hocks.  Inner  sides  of  the  fore-arma  and  Uiigha  have  the  skin 
white,  hut  blotched  with  indelible  purple  spots  one-half  to  one  line  in  breadth.  Many 
of  those  spots  havo  a  dark  red  or  pfurple  areola,  with  a  firm  black  central  scab  or 
8lou;:;h,  evidently  resulting  from  extravasation  into  the  cuticle  and  Buperiicial  layers 
of  the  true  skin.  A  section  made  perpendicularly  to  the  surface  shows  much  redness 
from  hloclied  branehing  blood-vessels,  especially  around  the  hair  follicles,  and  numer- 
ous minute  spots  of  blood  extravasations. 

The  snout  is  of  uniform  dark  red,  but  with  deeper  purple  spots  ineffaceable  by 
pressure. 

Margin  of  the  arms  deep  purplej  almoet  blaok. 
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Digestive  organs :  Tongiie,  left  border  has  an  extensive  slongh  near  the  tip.  Right 
border  has  a  number  of  finn  elevated  points,  with  purple  areola  and  yellow  centeis. 

Soft  palate :  Lower  or  buccal  surface  has  its  follicles  deeply  stained  with  blood  and 
Burronnded  with  purple  areola ;  some  follicles  are  filled  with  a  yellowish  materiaL 

Eight  tonsil :  Is  swollen  and  has  its  ducts  distended  with  a  thick^  tenacious,  trans- 
parent mucus,  containing  great  numbers  of  rounded  granular  cells. 

Throat :  Epiglottis  bears  spots  of  congestion  ineffaceable  by  pressure. 

&ull€t:  Healthy. 

Stomach :  Moderately  full ;  acid.  The  mucous  membrane  on  the  great  cnrvatnie 
presents  patches  of  extravasation  and  erosion,  the  latter  varying  £rom  one  to  three 
lines  in  diameter.     Contains  a  worm  (ascatis  Suilla). 

Small  intestine :  Contains  twelve  ascarides,  one  as  much  as  ten  and  one-eighth  inches 
in  length.  The  mucous  membrane  presents  along  its  whole  course  patches  of  redneWy 
congestion^  and  softening,  which  are  especially  numerous  and  extensive  towards  its 
lower  portion. 

Hio-cacal  valve :  Bears  a  sloughing  ulcer  completely  encircling  it. 

Cascum :  Contains  a  number  of  ulcers  with  white  eloughs,  many  of  them  confluent, 
and  forming  bands  or  belts  tending  to  encircle  the  gut,  being  situated  on  the  sommitB 
of  the  transverse  folds. 

Colon:  The  anterior  portion  is  much  ulcerated,  some  of  the  ulcers  being  conflneDt 
and  tending  to  form  transverse  bands  as  in  the  csBCum,  while  others  are  mere  circular 
masses,  two  or  three  lines  in  diameter,  with  white  necrotic  center,  and  very  little 
vascularity  around  the  margin. 

£ectum :  Has  patches  of  congestion  and  extravasation  one  line  and  upwards  in 
breadth ;  in  the  case  of  one,  advanced  to  the  formation  of  a  firm  white  alongh  and 
ulcer  as  in  the  csecum.  Close  to  the  anus  the  entire  mucous  membrane  is  very  deeply 
congested  and  thickened  by  exudation  and  extravasation. 

ParaMte:  The  ctecum  contained  one  whipworm  (Triooc^halus  crenattu). 

Pamsitcs  in  the  peritoneum :  In  the  cavity  of  the  abdomen  were  found  twelve  kjfdiMt 
in  connection  with  the  liver,  stomach,  omentum,  mesentery,  meso-colon,  and  pelvio 
fascia.    Three  others  were  lodged  in  the  perineum  near  the  urethra. 

Kidneys :  Soffcened  slightly  and  of  an  unusual  pallor  in  their  cortical  portion. 

Bladder  sound.  Intrapelvic  urethra  deep  red,  almost  black,  from  petechial  eztra- 
yasation. 

Urine  about  two  ounces,  turbid,  strongly  acid,  albuminous;  density,  lOSO;  urea, 
2  per  cent. 

CJiest:  Heart  has  a  gelatinoid  material  filling  the  auricula*yentricnlar  groore  simi- 
lar to  that  seen  in  No.  — . 

Bight  heart  has  a  considerable  bufiy  clot  in  both  auricle  and  ventricle.  Left  anride 
contains  a  small  clot,  almost  the  enture  substance  of  which  is  pale  or  bnfify.  It  ftarther 
contains  some  very  dark  fluid  blood. 

Lungs:  A  few  lobulettes  only  are  infarcted  or  consolidated.  In  all  oases  the  bron- 
chia leading  to  the  consolidated  lobulettes  are  blocked  by  worms  (S,  eUmgatiu),  The 
other  broncnia  are  clear  of  worms  excepting  in  the  immeoiate  vicinity  of  the  influeted 
lobulettes.  The  great  bulk  of  the  lung  is  healthy,  and  of  a  soft  white  oolor,  sligJUily 
tinged  with  pink. 

ParoHtea:  Attached  to  the  pleura  were  two  hydatids. 

Experiment  No.  7. 
Female  pig,  eight  weeks  old,  no  special  Ireed.    Formerly  fed  raw  offal  at  a  slaughkr-hnue. 


Date. 

Hoar. 

TAmperatnre 
of  body. 

Bemarks. 

Sept   30 
Oct.      1 

Sp.m 

103. 750  F. 

Has  Jnst  come  one  mile  in  a  wagon. 

9a.  m 

103.3 

1 

6p.m 

9.30  a.m.. 

103 

2 

102 

3 

do 

.     100. 75 

5 

4p.  m 

102.2 

6 

Sp.m 

103 

Inoculated  with  quill  charged  with  matter  from  diaeaaed  tantf 
from  New  Jerm^y,  aix  days  old ;  quill  treated  with  aolntloo  « 

copperas  :  1 : :  i>00. 

7 

11a.  m 

104 

8 

12 noon  ... 

103.25 

9 

11  a.  m.... 

104.20         1 

10 

5p.m 

103. 25 

11 

10  a.  m 

105.75 

11 

5p.  m 

105.76 

12 

4p.  m 

12 noon  ... 

104 

13 

104 

14 

4p.  m 

103.75         1 
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Experiment  No.  7 — ContinDtd. 


I»l«. 

Hour. 

"s'ssr 

E«n-^ 

Oct      15 

11a.m.... 

10T=>F. 

Lively,  good appetit*. 

1 

....iio-!^; 

...do 

!|i 

21 
St 

'.'.'.'.ilo '.'.'." 
...do 

1M.7S 

Soourlng. 

'.'.'.'.Oo '.'."'. 

wt" 

Showe  Mne  pat<ibes  on  the  nap  and  flank,  and  a  red  rasli  on 

M 

Y-T" 

IDS.  5 

False  108  per  minute,    'Will  8C4i«e!y  move  from  b<d. 

25 

lM,1i 

D^fi  Uea'mncb;  does  not  straeele  when  handled;  ean  deep 
purple ;  bowels  loose ;  dnnfi  fetid ;  akin  cooi. 

3« 

it 

105.5 

Dnll,  veryliDlekin, 

...;:::: 

Ekin  very  hot,  hips  stained  with  feces.  Deforatioiis  aeml.flnid. 
dark  (ireeniah,  with  cUjej  aspect,  and  fetid.  Pulse  180  per 
■ninutS.      BreathlDB  28 'per  minute ;    deep,    rather  Uboredi 

ronsed.  and  croacbes  tn  tbe  litter  at  once  when  releaeed. 

Sconrinfi.  Feces  offensive.  Lies  cenetantly  on  belly.  When 
lifted  bangs  helplew  wltli  no  attempt  at  stniKglinK.  DiHxdar- 
atlnn  U  very  marked  on  ears,  anonL  belly.  uTtblehs. 

Kan  fr«m  bed  to  avoid  being  eanght,  imt  hanea  helpfeea  In  hands 
when  lifted.  Feces  vervsoftT  fetid-  Skfii  more  deeply  col- 
ored [ban  bi-fori-.  but  cunl. 

Very  sick;  sluiiiii  ;  sWarla  ™n«l.™tly  wiih  Bare  limba  dnwn 
back  and  hind  advanced,  so  that  »ll  fi-ur  feet  meet    Flanki 

a 

_. 

X 

2      „ 

M.75 

bollow.    Skin  nn  aixcolnrsliDnii  verv  deep  purple,  almoal  black 

onnunp.    Uowela  loose.    FeliiL 

31 

Sa.ni 

Uea  in  etnpor,  witb  limbs  and  body  Jerking  even  Instut 
lavolnatirilj',  and  "have  »oaked°the  U-ft  flower)  thlKt,  wbfob. 

parts  of  ttie  bodv-  The  sr^neral  surface,  exeeptins  some  white 
patches  bisido  the  arms  and  tbii;b»,  n-ns  of  a  dar\  puraie,  al- 
most black  00  Uio  eani  snont  median  line  of  tie  abdoman, 
mmp.  and  hocks.    Eillod  by  bleeding. 

* 

Posi-nortem  examinaliim, — Blood:  Scanty;  tbat  from  ozilliiiy  vein  is  nentral  oi 
flliglitlf  allialiDe.  Red  globules  deeply  crenatod  and  shmnkeD  very  dtspToportion- 
ately  to  the  white  globules,  which  ore  luge  and  rounded,  but  appear  deficient  in 
numbers  :  1 : :  60. 

Skia :  Section  of  the  bine  akin  of  the  ear  shows  ontis,  cnticle,  and  bristle  follicles 
deeply  congested,  moat  of  the  capillaries  being  blocked  by  coagnJatad  blood,  and 
microscopic  extravasations  appearing  at  short  Intervala.  The  rod  globnlea  in  this 
part  are  fnll,  roimded,  and  of  the  Qsnal  size. 

Digalire  organs :  Tongue  haa  a  series  of  white  slonehs  along  its  tip  and  right  matcin, 
resembling  those  of  the  intestines,  I>eing  yellowiaE-wliite,  laminated,  non-vaaciiiar, 
and  with  very  slight  congestion  and  r^ness  mvnnd  them.  MicioBcopically  the«e 
elonghs  are  composed  of  epithelial  cells  with  mnch  granolar  matter,  In  one  a  central , 
red  spot  presents  stagnation  and  coagtila  in  the  capillaries  and  mioroscopia  extravasa- 
tions. It  is  manifest  these  form  in  the  same  manner  with  the  slonghs  in  the  int«etinos. 
Circnmscribed  spots  of  the  mucous  membrane  become  the  seat  of  congestion,  resoltiag 
in  coaj^Dlation  of  the  blood  in  the  capillaries  and  exndation  and  extravasation  alike 
into  the  epithelial  and  sub-epithelial  layers,  leading  to  thickening  and  induration  ol 
the  deeper  strata,  and  death  of  the  more  sQperflcial  ones. 

Soft  palate:  The  buccal  or  lower  sorface  beats  a  similar  slongh,  while  many  of  its 
foUidi-s  aro  red,  swollen,  and  fiUed  with  a  yellowish-nhite  (cheesy  t)  matter. 

Throat :  The  laryngeal  unrfaco  of  the  epiglottis  is  conffest«d,  the  cednesfl  being  in- 
effaceable b,r  pressure.  Tho  mocons  membrane  on  the  Dack  of  the  right  arytenoid 
cartilago  beun  a  four-lotied  warty  looking  excrescence  like  a  small  pin's  head,  which, 
nndPT  the  microscope,  discloses  only  round  granular  cells  and  bee  grannies. 

Abgomai,  Slomach :  This  coutains'a  few  ouncesofhalf-digestedfood.  This,  together 
with  tbe  lower  portion  of  the  gullet,  is  of  a  deep  yellow  hne,  apparently  ixma  regur- 
gitateil  bile.    t\0  marked  congestion  of  the  mucons  membrane. 

Small  intatitie :  Shows  circumscribed  spots  and  patches  of  congestion  and  small 
petechia,  butn< 
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Large  intestine :  One  slonghinc  nicer  on  the  ilio-c«cal  valTe,  three  on  the  cscom,  and 
a  considerablo  iininlicr  in  the  colon.  The  colon  and  rectnm  also  bore  nmneroitB  patdMB 
of  extravasation  one  to  two  lines  in  diameter.  The  last  inch  of  the  rectum  is  of  an 
nniformly  deep  dark  red.  The  mucosa  and  suVmncosa  are  alike  gorged  'with  Mood, 
and  at  one  point  a  bleeding  pile  projects  into  the  passage.  • 

Linr^  panirean^  and  spleen  are  firm  and  seemingly  healthy. 

Kidneys:  Finn  an<l  apparently  sonnd;  cortical  part  rather  pale. 

Bladder:  Soinid;  mo<lerately  full. 

Urine:  Strongly  acid;  density,  1026;  albnminons;  nrea,  3^  per  cent^ 

Parasites  in  abdomen :  Attached  to  the  peritoncnm  of  stomach,  tiyer,  and  q^leen  an 
seven  hydatids. 

Chest:  Kiglit  heart  contains  clots;  left  heart  empty.  Anricnla-Tentricnilar  Ibrrow 
Slled  with  a  gelatinoid  material,  which,  under  the  microscope,  ax^pears  afialooBefihioQS 
stroma,  its  open  meshes  filled  with  a  nearly  homogeneous  material,  together  with  a 
few  fat  cells,  g^an^ll^  cells,  and  abundant  capillary  net-work  filled  with  aoeoagolated 
blood.  The  white  corpuscles  are  more  abnndant  in  these  than  in  the  axillazy  Tein. 
No  parasites  nor  ova  could  he  found  in  this  gelatinoid  material. 

Lungs :  Mostly  healthy.  Isolated  lobules  and  at  certain  points  a  fe'W  a4)a«ecnt  oiM 
are  infarcted  and  solid,  and  all  f?uch  have  their  bronchia  filled  with  vrormB  {SinmsylfU 
eUmgatus)  and  a  thick  mncons.  The  plugged  bronchia  are  mostly  dilated,  and  ontlw 
mncoas  membrane  of  one  such  is  a  white  patch  about  a  line  in  diameter,  reeembliiig 
the  sloughs  on  the  intestines,  but  not  so  tluck. 

EXFERZMXNT  KO.  6. 

White  pig f  eight  weeks  old;  oontmon  breed.    Formerly  fed  raw  offdL 


Dsto. 

Hour. 

TempeTatiire 
of  body. 

Remarks. 

Sept 

30 

3p.m 

104op. 

Jost  come  a  mile  in  a  wagon. 

Oct. 

1 

9a.  m 

103 

1 

ep.m 

9.80  a.  m 

103 

2 

10L5 

8 

9a.  m 

101 

4 

<*) 

(*) 

m 

5 

4p.in 

•8.75 

FifTS  in  next  two  pens  inocnlated.    Was  fonnd  between  OBir 
and  bars,  wbero  it  conld  not  mov^ 

« 

5p.in 

99 

Xgnin  betireon  door  and  bars. 

7 

11  a.  m 

99 

Costive, 

8 

12  noon 

101 

0 

11  a.  m 

104.5 

Still  very  costiye. 

10 

5  p.  m 

102.75 

Bowela  naturaL 

11 

10a.  m 

102.5 

12 

:  4p.in 

103.25 

13 

12  noon 

103 

Feces  fetid. 

14 

4  p.m 

104 

15 

10  a.  m 

105 

Lame  in  right  fore  limb. 

IC 

....do 

104.25 

17 

l-...do 

lot.  5 

18 

, do 

101.5 

Soonn.    Feces  feUd. 

19 

....do 

102.5 

20 

do 

103.75 

Pigs  in  adjacent  pens  relnocnLited. 

21 

:....do 

104.25 

22 

'....do 

103.5 

23 

....do 

103.75 

24 

[....do 

103 

25 

'....do 

103 

Placed  in  new  pen,  with  infected  pen  on  each  slda 

26 

.--.do 

103 

27 

9a.  m 

103 

28 

10  a.  m 

103 

20 

.  9.30  a.  m 

105.8 

Slight  cutaneoiis  rash 

30 

'  2  p.m 

104 

Lively. 

31 

,  Oa.m 

104.2 

No  Bltin  emptloiB. 

Nov. 

1 

,  10  a.  m 

105. 75 

StilUookswelL 

3 

:  9a.  m 

104.8 

Stiir  in  hind  limbs. 

3 

6p.ra 

104 

4 

9a.  m 

106 

Placed  in  pen  Just  vacated  by  dead  pig. 

5 

;  9.30  a.  m 

101 

6 

1  10  a.  m 

103.  5 

7 

....do  ....... 

102.75 

8 

— do 

1 

102.6 

Ihill ;  no  appetite ;  skin  covered  with  black  spots  one-thbd  te 
one  liae  in  diameter.  Bight  car  has  purple  spete.  Kffled  by 
bleeding. 

^Koobseryation. 


Post-mortem  examination. — Skin :  Nearly  covered  with  black  sx>ots  from  one-third  to  OQi 
line  in  diameter^  consisting  of  minute  sloughs  of  epidermis,  infiltrated  and  disoolond 
with  blood,    in  a  number  of  these  the  subjacent  layers  of  true  skin  are  oongestedi 
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and  even  tlio  seat  of  microscopic  extravasations  of  blood,  while  in  some  cases  the 
blade  necrotic  cuticle  is  covered  by  a  dried  cnist  of  exuded  lymph  of  a  dark  browu 
color. 

The  rifrht  car  is  of  a  deep  purple  color,  and  pnrple  patches  of  various  sizes  are  found 
inside  forearms  and  thighs,  on  the  hocks,  and  beneath  the  chest.  In  these  purple  patches 
the  tme  skin  is  the  seat  of  cxter.sive  congestion  with  stagnation  and  coagulation  of 
tho  blood  in  many  of  the  capillaries,  and  numerous  microscopic  clots  of  extravasated 
bl(M^<l,  v.iule  all  the  tissnes  are  stnined  -with  hiematine. 

Blood:  That  from  the  jugular  is  very  dark  and  forms  slowly  a  soft  diffluent  clot: 
red  globules  round  and  large.  That  fifom  the  carotid  is  crimson,  and  clots  quickly  and 
firmly;  red  globules  crenate,  small  and  shrunken.  Blood  from  both  vessels  is  slightly 
alkaline. 

Tonfim :  On  the  i)osterior  third  of  the  right  border  is  a  purple  spot  one-half  line  in 
diameter,  Avhich  cannot  be  efl'aced  by  pressure.  Under  the  microscope  this  shows  the 
same  congestion  and  microscopic  extravasations  with  the  spots  on  the  skin.  The 
eonieal  iiapilli©  on  the  upi)er  surface  of  the  organ  near  its  base  have  their  tips  of  a 
very  deep  purplish  red. 

Lan/nx :  There  is  purple  punctiform  discoloration  on  the  posterior  surface  of  the 
epiglottis,  which  cannot  be  removed  by  pressure. 

Lymphailc  glands:  Those  around  the  throat  are  deeply  stained  with  blood,  some  only 
superficially  and  some  throughout.  This  is  true  also  of  the  glands  of  the  chest,  groin, 
and  al>domen,  but  especially  of  the  mesentery.  In  several  cases  the  glands  appear  to 
be  enlarged.  Microscopically,  they  present  congested  capillaries  filled  with  coagulated 
blood,  minute  extravasations,  and  a  profusion  of  granules  and  granular  cells. 

Abdomen— parasites  in  ^peritoneum :  Two  hydatids  were  found  respectively  in  the  omen- 
tum  and  mesentery. 

Stomach:  WcU  filled;  great  curvature  of  a  deep  dark  red ;  contents  strongly  acid. 

Small  int-eMin^,:  Congested  in  some  parts,  but  with  no  observed  extravasation  nor 
deep  discoloration ;  contents  not  abundant,  but  at  intervals  stained  of  a  deep  biliary 
yellow,  and  with  excess  of  mucus  throughout. 

llio-co>.cal  valve:  With  Peyer's  follicles  dilated,  and  contents  in  some  slightly  yel- 
lowish. 

CcEcum:  Close  to  the  ilio-cjecal  valve  a  considerable  erosion,  with  raised  center  and 
margin,  but  no  excess  of  vascularity. 

Colon :  Six  inches  from  the  csecum  is  a  sloughing  ulcer,  one  and  one-half  lines  in 
diainetf  r,  raised  above  the  adjacent  membrane,  the  superficial  layers  being  of  a  dirty 
white  color  in  the  center,  and  non- vascular,  wnile  around  the  margined  the  ulcer  is 
no  marked  redness. 

Liver,  colon,  and  rectum:  Several  extravasation  patches  averaging  one  line  in  diam- 
eter, bright  red,  and  evidently  quite  recent. 

No  intestinal  parasites. 

lAvtr:  Firm;  solid;  considerable  portions  are  of  a  deep  purple  hue,  the  deep  color- 
ation being  mostly  confined  to  the  center  of  the  acini. 

Kidnej/s:  Cortical  jiortion  soft  and  of  a  very  light  brown,  almost  parboiled,  appear- 
ance.    Papill.'o  and  medullary  parts  of  a  very  deep  red. 

MHf>cU'H:  Contained  no  parasites.  , 

Brain:  Normal. 

Experiment  No.  9. 


Female  pig,  eight  weeks  old ;  hreed,  Chester  White, 

Date. 

1 

nonr. 
O.nua.  m 

Temperatnro 
oi"  body. 

Bemuka. 

Nov.       5 

10.1 750  F. 

G 

10  a.  in 

10175 

1 

do 

io:j.  75 

Inoculatecl  with  part  of  Bmoll  intestine  of  pig  that  died  Novem- 
ber 4,  the  vlralent  prodact  having  first  been  broaght  for  five 

* 

minntes  in  contact  with  a  solution  of  chloride  of  lime  (:  1 ::  500). 

8 

...mIo 

100. 75 

9 

.-..«lo 

101 

10 

....do 

104 

11 

. do 

105 

12 

do 

105 

Costive. 

i:{ 

do 

104 

Bowels  loosow 

14 

....do 

WS.  8     . 

15 

do 

104.0 

16 

....do 

104.75 

17 

.---•lo 

104 

SeooJS. 

18 

--..ao 

105 

19 

do 

105 

20 

....do 

105 

Skin  hot 

21 

do 

106 

Silled  by  bleeding. 
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Post-mortem  examination ^  November  21, 11  a.  m. — ^Body  in  good  coDdition. 

Skin:  Almost  devoid  of  eruption.  The  eara  alone  present  increased  vasonlarity, 
with  a  moderate  blush  and  excess  of  scurf. 

Digestive  organs :  Natural  above  the  stomach.  Guttural  lymphatio  glands  in  part 
congested  and  the  seat  of  microscox)ic  blood  extravasations.  Stomacn  mottled  of  a 
deep  brown  for  a  span  of  two  and  one-half  inches  by  three  inches  along  the  mncoiu 
membrane,  covering  its  greater  curvature.  Contents  abundant,  intensely  add,  and 
fumes  with  ammonia. 

Duodenum :  Bears  a  small  erosion  near  the  pylorus. 

Jejunum  and  ilium :  Have  patches  of  congestion  and  microscopic  extravasation  at 
int-ervals. 

IHo-ccecal  valve:  Has  its  edges  thickened  and  of  a  dark  bluish  gray.  Many  folHcleB 
in  Peyer^s  patch  covering  the  valve  are  distended  with  a  yellowiwi-white  product,  bat 
there  is  no  extra  vascularity  nor  erosion. 

Cascumy  colouj  and  rectum :  Bear  at  intervals  patches  of  congestion  and  microsoopio 
extravasation  in  the  mucous  and  submiicous  layers,  over  which  the  epithelial  layer  v 
softened  and  easily  detached.    No  ulcers  are  found. 

Liver:  Discolored  in  parts  by  blue  punctiform  spots  involving  individual  adni  or 
several  adjacent  one«.  Toward  the  lower  margin  of  the  gland  the  deep  zednesB  is 
mostly  confined  to  the  center  of  the  acini. 

fpleen:  Seems  large,  but  not  unduly  gorged  with  blood  nor  softened. 
ancreas:  Healthy. 

Kidneys:  Pale  in  their  cortical  part,  present  punctiform  petechias  on  the  mednllaiy 
portion  and  papillas. 

Bladder :  Empty  and  normal.    Ovaries  and  womb  sound. 

The  mesenteric,  sublumbar,  and  inguinal  lymphatio  glands  appeared  enlarged  and  mom 
or  less  stained,  of  a  deep  blood-red  color. 

Parasites  in  the  abdomen:  Two  ascorides  in  the  small  intestine;  one  (Hooo^AoIm in 
the  csBCum. 

Lungs:  Present  numerous  congested  lobules  var^g  in  color  from  bioimiBh  pink  to 
a  dark  purple  (almost  black).  The  bronchia  leadmg  to  these  lobules  are  pervious  and 
without  parasites.  The  congested  lobules  seem  less  solid  than  when  worms  have  been 
present. 

Seart  and  pericardium:  Normal. 

Brain:  Soimd.  Dura  mater  bears  four  patches  of  extravasation  on  the  xi^^dds 
near  the  vertex.    The  average  breadth  of  these  is  one  line. 

Spinal  card:  Sound;  subarachnoid  fluid,  about  two  drachms. 

EXPEBIMENT  No.  10. 

White  male  pig,  eight  weeks  old;  breed,  Chester  White;  oonditian,  fine. 


Date. 

Hour. 

Temperatnre 
of  body. 

RemarlM. 

Nov.    4 
5 

19  fiAnn 

c  Inocnlated  with  mncns  and  congested  and  softened  nmooiifl 

9.30  a.  m 

104. 750  F. 

<    membrane  of  the  small  intestines  of  Na  — >  found  dead  thia 
(    morning. 

6 

10  a.  m 

103.75 

7 

....do  ....... 

103.8 

8 

....do 

103.75 

9 

....do 

102.  5 

10 

....do 

104.5 

I 

11 

— do 

103.5 

12 

....do 

104 

Ears  red. 

13 

.-..do 

104.5 

14 

do 

105 

15 

....do 

105.1 

Losing;  condiiAtm.    The  skin  ahows  the  cnstomaiy  black  neerotii 
spots  of  epidermis.    Eara  bine  at  edges. 

15 

Sp.m 

103.5 

Respiration  3G.    Killed  by  bleeding. 

Postmortem  examination, — Skin:  Slight  eruption  on  the  ears  and  blneness  on  the 
margins. 

Digestive  organs :  No  lesions  in  the  mouth  or  phaiynx. 

Pharyngeal  lymphatic  glands :  Stained  of  a  deep  blood-red  color. 

Stomach:  Well  tilled  with  food.  Contents  strongly  acid.  On  the  great  cnrvatoie  a 
space  of  two  and  one-half  Inches  square  has  a  brownish  mottled  mscolorationi  and 
numerous  deeper  brownish  markings,  as  if  from  altered  hiematine. 

Small  intestine:  Epithelium  is  thick,  soft,  and  easily  detached*  Contents  liquidy 
with  a  great  excess  of  mncns.    The  bowel  is  reddened  and  congested  annmd  ita  eniiie 
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periphery,  and  for  a  considerable  distance  at  intervals,  the  congested  portions  being 
mostly  empty  and  contracted. 

Jlio-ccrcal  valve:  Peyer's  i)atch,  which  passes  over  the  valve,  has  many  of  its  follicles 
filled  up  with  a  yellowish-white  matter.  The  whole  patch  is  swollen,  but  not  very 
vascular  to  the  naked  eye. 

Ccecnm  and  colon  bear  petechiiB :  Many  solitary  glands  in  the  colon  are  unusually  large ; 
soiiio  excessively  dilated,  filled  with  yellowish  matter,  and  apparently  commencing  to 
form  ulcers.  Spots  of  congestion  scattered  over  the  mucous  membrane  show  minute 
extravasations  when  placed  under  the  microscope. 

Meaenteric  glands:  Some  unchanged;  some  stained  of  a  deep  blood  color.  Inguinal 
glands  large. 

JKidncijs:  Normal. 

Liver :  Is  lirm  and  solid.  Bears  numerous  punctiform  petechiae  on  the  posterior  sur- 
face of  its  right  lobe,  and  a  large  dark-purple  patch  on  the  posterior  aspect  of  its  mid- 
dle lobe. 

Gall  bladder:  Moderately  filled  with  a  straw-colored,  glutinous  bile.  Membranes  of 
the  bladder  unchanged. 

Pancreas  and  spleen :  Normal. 

Cliest — heart :  Left  ventricle  contains  petechiae.  Right  auricle  just  above  the  auri- 
culo-ventricular  valve  presents  a  brownish-red  spot  which,  under  the  microscope,  is 
seen  to  contain  much  granular  matter  in  the  sub-serous  connective  tissue. 

Lun(j8 :  The  right  has  two  dark,  blood-colored  spots  on  its  posterior  part.  The  left 
shows  similar  colorations,  mostly  in  lines  along  the  inter-lobular  spaces.  The  bronchia 
leading  to  such  points  contained  no  parasites  nor  exudation. 

Bronchial  lymphatic  (jlands :  Normal. 

Brain:  Normal. 

Experiment  No.  11. 

White  male  pig y  eight  weeks  old;  hreedy  Chester  White, 


Dat«. 

Honr.    • 

Temperature 
of  body. 

Bemarks. 

Nov.    5 

9.30  a.  m 

102. 750  F. 

6 

10  a.  m 

103 

7 

do 

102 

Inoculated  with  small  intestine  of  pig  that  died  November  4 
the  gnt  having  been  fumigated  five  minntes  with  sulphnioiu 
acid. 

8 

....do 

100.5 

9 

....do 

100. 75 

10 

....do 

101. 75 

11 

....do 

104.5 

12 

-...do 

102.5 

13 

....do 

103.5 

14 

...do 

103.5 

15 

do 

103.25 

16 

do 

104. 75 

17 

....do 

102. 75 

Sconring. 

18 

....do 

104.5 

Fetid  sconring. 

19 

...  do 

104.5 

20 

do 

105 

Feces  still  soft ;  unusually  fetid ;  skin  hot 

21 

....do 

105 

0'> 

do 

103 

23 

....do 

103. 75 

24 

....do 

103.3 

25 

do 

104 

2G 

do 

104.25 

27 

....do 

103 

28 

do 

104 

29 

....do 

103.5 

30 

do 

103 

Dec.     1 

do 

102.5 

Bed  ears;  dull;  thriftless. 

•» 

....do 

103.2 

3 

-...do 

102. 25 

4 

....do 

100. 75 

Scours. 

4 

5p.  m 

102 

5 

9.30  a.  m 

102. 25 

6 

do 

102.5 

Killed  by  bleeding. 

1 '■ 

Post-mortem  examination, — Skin:  In  great  part  covered  by  the  usual  black  concretion. 
Has  patches  of  purple  on  ears  and  legs. 

Digestive  organs :  Some  deposit  exists  on  the  lower  surface  of  the  tongue,  to  the  left 
of  the  frenum,  composed  of  granular  matter  and  cells  having  more  than  one  nucleus; 
evidently  the  remnant  of  a  small  abscess.  On  the  fauces,  to  the  right  side,  is  a  pur- 
ple patch  not  removed  by  pressure,  extending  to  an  inch  in  length  and  a  quarter  of  an 
inch  in  breadth. 

Pharynx  and  larynx:  Normal. 
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8tom€ich:  Full;  contents  moderately  acid.  Shows  the  usual  brownish  diacoloratioii 
of  the  mTieous  membrane  covering  the  great  curyature. 

Smallintestinca :  Show  only  a  few  patches  of  congestion.  The  follicles  of  Peyei'a 
patch  just  above  the  ilio-ciecal  valve  are  considerably  enlarged. 

Large  inteifUm's:  Show  a  great  many  enlarged  solitary  glands,  yet  but  little  conges 
tion.    The  rectum  is  much  coivgested  and  presents  two  ulcers:  one  with  raised  e^es 
and  raw,  depressed  center ;  the  other,  with  a  firm,  dirty-white  slough  in  the  center. 

Mesenteric  lymphatic  fflamh:  Enlarged  and  thickly  streaked  with  gray.  Those  near 
the  iho-caical  valve,  and  those  above  the  rectum,  are  congested  ana  deenly  reddened. 

Iu{fuinal  glandH:  Are  also  greatly  enlarged  and  Htreaked  dark-gray  with  pigment 

Liver:  Oi"  nonual  conslslcnoy  and  color,  cxc<^pting  some  few  patches  of  uoep  purple. 
Gall-bladder  moderately  filled  with  a  yellowish-green,  viscid  bile. 

Pancreas:  Healthy. 

Spleen, :  A  portion  very  dark  colored  (nearly  black)  extending  its  whole  length  and 
about  half  its  breadth  ;  is  evidently  gorged  with  blood ;  but  is  not  raised  above  the 
level  of  the  remaining  part. 

Kidneys :  One  cont^s  an  acephalocyst  in  its  pelvis.  The  cortical  substance  of  both 
is  pallid,  but  no  other  change  is  noticeable. 

The  lungSf  heartj  and  brain  api>eared  healthy. 

EXPEBIMENT  Ko.  12. 

Male  pig f  eight  weeks  old ;  hreed,  Chester  White, 


Date. 

Honr. 

Temperature 
of  body. 

RemarVa. 

Not.    10 

10  a.  n 

104. 60  P. 

Costive.    Inoculated  with  blood  of  sick  pie  (No.  1)  after  treafc- 
ing  tbo  same  with  a  solution  of  bromide  of  ammonia:  1:  :500. 

20 

do 

104.76 

21 

....do 

104.2 

22 

....do 

104. 75 

23 

—  do 

104,2 

A 

24 

do 

103.8 

25 

do  ..... 

104 

26 

— do 

104.3 

27 

do 

105. 75 

28 

....do 

105. 75 

29 

....do 

105.75 

80 

....do . .... 

106 

Dec.      1 

...  do 

106.2 

Edjres  of  ears  purple.    Purple  spots  on  Bcrotom. 

2 

....do 

106 

Bigbt  car  a  deep  purple,  bleeding  at  the  point  where  exadatiun 
had  formed  a  ouck  scab. 

3 

....do 

105 

4 

....do 

105 

Ears  blue ;  skin  has  purple  blotches  only  partially  efEMseable  by 
pressure.    Feces  liquid;  yellowish  white. 

4 

5p.  m 

105 

5 

10  a.  m 

105 

6 

do 

101 

Very  prostrate;  can  barely  rise. 
Found  dead  in  pen  this  morning. 

7 

....do 

Posi-mortcni  examination. — Skin:  Of  ears,  throat,  breast,  belly,  and  legs,  of  a  nniform 
dark  puq)le ;  TNiiite  patches  remain  in&ide  the  forearm  and  thigh,  and  along  the  back, 
Tvhich  is  covered  by  a  very  thick  scurf.  The  discoloration  which  is  duo  to  congestion 
of  capillary  vessels,  the  coagulation  of  blood  within  theni^  and  numerous  minute  ex- 
travasations, is  conlined  to  the  integument.  The  skin  is  also  abundantly  covered 
with  the  usual  black  concretions. 

Digestive  organs :  Tongue  blue,  but  with  no  abrasions. 

Tonsils,  fauces,  and  pharynx:  The  seat  of  general  congestion  and  diBColoration. 
Oesophagus  has  some  spots  of  slight  congestion. 

Stomach:  Distended  with  solid  food;  not  so  strongly  acid  as  in  many  other  cases. 
Its  great  curvature  has  the  mucous  membrane  covered  with  patches  of  blood  extoa 
vasation,  such  patches  standing  out  in  greater  part  as  dark-imt  clots. 

SmaU  intestine:  Exceedingly  contracted,  almost  empty,  and  congested  throughont 
in  varjing  degree,  from  a  simple  branching  redness,  with  softening  of  the  mucous 
membrane  and  excessive  production  of  mucus,  to  distinct  circumscribed  extravasa- 
tions with  decided  thickening;  in  several  instances  the  redness  and  the  thickening 
is  most  marked  on  Foyer's  i^atcliCH.  The  duodenum  contains  three  ascaridcs.  Sevenu 
small  ulcers  exist  just  above  the  ilio-etecal  valve. 

Large  intestine:  uajcimi  remarkably  small  an<l  coutracte<l.  Neither  ccecnm  nor  colon 
contains  much  ingesta.  The  mucous  membranes  along  the  whole  largo  intestine  is  in- 
flamed, greatly  thickened  by  exudation,  and  thrown  into  prominent  circular  folds. 
Its  general  color  is  of  a  dark  brownish  red,  in  many  ]K>ints  vere^ing  upon  black.  At 
•  difl'erent  points  it  sliows  the  characteristic  ulcers  with  a  limi,  dirty,  white  slough  in 
the  center  of  each,  but  these  have  in  no  case  attained  a  largo  size,  nor  any  marked 
tbickening  nor  induration  of  their  base,  and  without  spcoitQ  care  in  the  fty^mlyintf^^n 
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might  be  eadOy  overlooked.  The  rectoin  contains  numerous  blood  extravasations  and 
some  considerable  ulcers  with  the  central  whitish  necrosed  portions. 

Mesevteric  glands :  Almost  universally  enlarged  and  of  a  deep  red,  from  congestion 
and  extravasation. 

Liver :  Of  a  very  deep  purplish  brown^  gorged  with  blood,  but  not  materially  soft- 
ened nor  moderately  friable.    It  is  especiaQy  dark  near  the  margin  of  the  lobes. 

Gall-bladder :  Moderately  full,  bile  dark  green  and  viscid. 

Pancreas :  Sound. 

Sphen  :  Enlarcfed,  gorged  with  blood,  and  almost  black. 

Kidneys :  Nearly  nonnal  as  examined  externally.  Corticle  substance  of  a  darker 
red  than  in  most  of  the  diseased  pigs,  and  the  papillsd  bear  black  extravasations, 
punctifonu  and  up  to  half  a  line  in  breadth.  The  right  kidney  contains  a  small  cyst 
in  its  pelvis.  ' 

Left  supra-renal  cepsule  is  enlarged  to  about  one-third  the  size  of  the  kidney,  and 
has  a  clot  of  blood  and  a  collection  of  cheesy  matter  sujierposed  in  its  anterior  end. 

Lungs :  Nearly  nonnal ;  some  congestion  in  the  posterior  lobes  is  evidently  quite  re- 
sent, and  the  cut  surface  freely  exudes  a  frothy  liquid. 

Heart :  Ri^ht  ventricle  slightly  discolored  by  punctiform  petechiie  beneath  the  endo- 
cardium.    The  great  aorta  contains  a  very  tirm  clot,  partly  buifed. 

Blood  under  a  No.  10  Hartnack  immersion  shows  no  moving  bacteria,  but  a  great 
excess  of  gi'anular  matter. 

EXPERIMKNT  No.   13. 

White  female  pig  f  eight  weeks  old;  Ireed,  Chester  White. 


Dftte. 


Temperature 
of  body. 


105. 50  F. 


104 

103.25 

103 

104.75 

103. 25 

104 

104. 8 

104. 75 

104.5 

104.';  5 

105.3 

105 

105. 3 

104.25 

104.5 

103.  5 

100.5 

105 

102.  5 
105 
104 
104 
105 
1«4.5 
104 

103.  5 
107 
107, 
107 


Kamiirks. 


75 


107 


Inoculated  with  the  blood  of  sick  pig  No.  — ,  five  drops  being 
mixed  with  a  drachm  of  a  watery  solation  of  potaesioia  per* 
manganate  (:  1 : :  500)  and  ii^ected. 


Deep-red  ears ;  black  concretions  on  sklii. 


Stif!^  unsteady  gait ;  humped  back ;  blue  ears ;  costive. 


Very  dull  and  quiet. 

Very  languid  and  prostrate. 

Does  not  rise  when  handled ;  breathing  28  per  minute. 

Feces  soft,  fetid,  yellowish.    Pig  very  prostrate,  eats  nothing, 

and  scarcely  moves  when  pricked  to  obtain  a  drop  of  blood* 

Blood  contains  moving  bacteria. 


Pig  found  dead  on  the  morning  of  December  14. 

Foat-mortcjii  examinatian. — Skin:  Blue  spots  on  the  belly,  logs,  rump,  perineum,  and 
ears.  Free  port  ious  of  the  cars  of  a  dark  purple.  Pink  papillary  eruption,  and  black 
coiicTotions  ou  the  ears. 

Digestive  organs:  Tongue  has  an  ulcer,  with  slough  a  little  to  the  left  of  the  tip- 
size  one  and  a  half  lines  in  diameter. 

Tonsils  and  soft  palaie:  The  seat  of  a  uniform  bluish  congestion.  Submaxillary 
lymphatic  glands  in  part  reddened  and  congested. 

Gullet :  Contains  clots  of  a  stringy,  librinous  material. 

Stomach :  Near  the  left  cul  de  sac  is  a  dirty,  yellowish-white  false  membrane  of  about 
one  inch  square.  The  great  curvature  is  of  a  dark-brownish  red,  with  some  brighter 
red  8])ots  of  more  recent  blood  extravasation. 

Sm<i^l  intestines :  Nearly  empty,  though  at  iatervalfl  wore  round,  hard  pellets  of  in- 
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gesta.    The  coats  of  this  bowel  were  more  or  less  congested,  with  soltening  of  fhe 
membrane  at  different  points. 

A  large  nicer  is  forming  on  the  edce  of  the  ilio-ca)cal  valve,  in  which  the  outline  of 
the  follicles  can  still  be  seen  of  a  yeUowish  color. 

Large  intestines :  Caecum  and  colon  congested  throughout,  but  much  more  at  some 
points  than  at  others.  In  the  upper  part  of  the  colon  are  extensive  deposits  of  false 
membrane  of  a  dirty  yellowish-white  color,  in  places  in  spots  of  small  size,  and  in 
others  in  extended  patches  of  several  inches  in  length.  The  csecum  has  smaller  spots 
of  the  same  kind.  The  rectum  is  very  much  thickened  and  of  a  deep  red  throughont, 
the  thickening  existing  mainly  in  the  mucous  membrane.  It  presents,  further,  nine 
small  ulcers,  with  the  characteristic  dirty  sloughs  in  the  centers. 

Farasiirs :  The  c»cum  contains  one  whip-worm. 

JAver:  In  the  main  firm,  but  contains  bluish  patches. 

Pancreas :  Apparently  unchanged. 

Spleen :  Black,  full  of  blood,  but  not  apparently  enlarged. 

Mesenterio  and  sublumbar  lymphaiio  glands:  Are  almost  universally  of  a  dark  red, 
almost  black  color. 

The  left  kidney :  Has  a  cyst  one-half  inch  in  diameter  in  the  anterior  part  of  its  pdm 
In  common  with  the  right  kidney,  it  also  presents  numerous  black  petechia  on  tJie 
medullary  portions  and  papillaB. 

Chest  and  respiratory  organs :  Larynx  shows  considerable  congestion,  espeoiaUy  on 
the  epiglottis  and  on  the  arytenoid  cartilages. 

PleurcB :  Contained  an  abundant  blood-colored  liquid  exudation,  especially  in  the 
right  sac,  where  the  lung  had  contracted  extensive  adhesions  by  newly-formed  iabe 
membranes.  The  liquid  effusion  contained  numerous  white  and  red  blood  lobules  and 
actively-moving  bacteria,  which  assumed  the  most  varied  forms  in  rapid  sucoessioiu 
A  loose  coagulum  forms  in  the  exposed  fluid. 

Bronchia :  Filled  with  froth  having  a  perceptibly  pink  tint. 

Left  lung :  Anterior  lobes  congested  and  consolidated  by  recent  exudation.  Postedor 
layer  lobe  sound. 

Bight  lohe :  Consolidated  throughout^  sinks  in  water;  but  has  not  yet  beoome  firm, 
granular,  nor  friable.  The  color  of  this  lung  varies  from  a  light  brick-ied  to  a  deep 
red,  approaching  black,  the  darker  shades  mostly  occupying  the  spaces  of  oonneetiYe 
tissue  between  the  lobules,  these  spaces  bein^  often  stretched  by  tne  exudation  to  the 
breadth  of  a  lino  or  more.  On  making  a  section  of  the  lung  a  considerable  pulnumuy 
vein  was  found  to  contain  a  friable  granular  grayish  clot  which  had  evidently  existed 
for  some  time  before  death. 

Pericardium :  Contains  a  large  amount  of  blood-colored  effusion,  in  which  blood- 
globules  and  moving  bacteria  abound.  The  parietal  and  visceral  layers  were  con- 
nected by  loose  false  membranes.  Loose  dark  clots  and  some  fluid  blood  existed  in 
the  right  side  of  the  heart,  and  spots  of  extravasation  on  the  walls  of  the  left  ventricleii 

Lymphatic  glunds :  In  the  region  of  the  throat  are  of  a  very  deep  red.     The 
remark  applies  to  the  bronchial  and  subdorsal  glands. 


Table  shoioing  the  duration  of  incuMHon  in  different  oases. 


No. 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


-a 
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Nov.  19 


Oct. 
Oct 
Nov. 
Oct 
Nov. 
Oct 
Oct 
Nov. 
Nov. 
...  do... 
...  do... 
Nov.  19 
Nov.  19 
Oct      8 


6 
6 

7 
8 
7 
5 
8 
4 
3 


d 
o 
t-l 

a 
P* 

P. 

<1 


Nov.  20 

Oct      9 

Oct      9 

Nov.  10 

Oct    12 

Nov.  11 

Oct    10 

Oct    14 

Nov.  10 

. ..  do.... 

...  do — 

. ..  do — 

Nov.  26 

Nov.  27 

Oct    21 


.a-a 


III 


3 
3 
3 
4 
4 
5 
6 
6 
7 
7 
7 
7 
8 
13 


CC" 


20 

■  •  «  «  •  m 

13.3 

e.6 

13.3 

^28.6 

6.6 
&6 


Bemarks. 


Inoculated  with  old  blood  that  had  been  kept  elercn  df 
in  an  incubator. 


Temperature  raised  for  three  days  only. 
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Experiment  No.  20. 
JBhpperiment  undertaken  as  a  test  of  the  propagation  of  the  disease-poison  through  ike  air, 

October  5. — A  pig  was  placed  in  a  pen  between  two  infected  ones,  and  separated  ftom 
each  only  by  an  impervious  doable  wall  of  matched  boards,  with  bnHding-paper  be- 
tween. The  only  means  of  communication  was  through  the  open  air  by  means  of 
ventilators  at  the  front  and  back  of  each  pen,  and  the  openings  of  which  in  ac^acent 
pens  were  less  than  a  foot  apart.  On  the  ninth,  tenth,  and  eleventh  days  the  pig  had 
an  elevated'  temperature  and  was  lame  in  the  right  shoulder,  the  illness  bemg  evi- 
dently rheumatic. 

On  October  29th,  the  twenty-fourth  day,  the  temperature  rose  2P  and  remained  at  104° 
P.  and  upward  for  six  days  (till  November  3rd).  It  then  showed  a  daily  diminution, 
and  by  November  8th,  having  attained  the  natural  standard,  the  pig  was  destroyed. 

Experiments  on  sheep y  rabbit,  and  dog.    Inoculation  icith  fresh  virulent  pig^s  hlood,  oontainiMg 

moving  bacteria. 


Subject. 


Merino  wether 

Adult  female  rabbit 

Newfoundland  puppy,  seven 

weeks  old. 
Female  pig,  twelve  weeks  old. 


6 

«M 

*M      . 

«M 

o 

o  a 

o 

p 

a  a6 
bleo 

Dec.  15 

Duration 
incubatio 

Duration, 
illness. 

Dec  14 

1 

Dec.  U 

Dec.   15 

1 

Dec.  14 

Dec   15 

1 

1 

Dec.  14 

Keouffkt. 


Temnerature  rose  2.2SP,  but 
mal  on  the  second  day. 

Purged  actively  for  three  days.  WImb 
inoculated  tne  pig  was  in  advanoed 
non-febrile  stage  of  the  fever,  ad 
the  temperature  did  not  xiae  abort 
the  nonnaL 


Inoculation  with  fresh  virulent  blood  in  which  no  moving  b€u>teria  had  been  ohterved* 


Subject 

Date  of  inoc- 
ulation. 

Remarks. 

• 

Merino  wether.  ...-.Tr-r 

Nov.  21 

Dec     7 
Nov.  21 
Dec    7 

Scouring  and  rise  of  temperature  1°  on  fourth  and  i^-rth  d^pt 

only. 
No  appreciable  effect 
Do. 

Do 

Adult  female  rabbit  r, 

Do 

Temperature  rose  1°  on  the  first  dav  onlv. 
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DR.  LAW'S  SUPPLEMENTAL  REPORT. 

As  an  addeiKlum  to  my  former  report,  I  would  respectfully  submit  the  folloTdng 
further  obsersatioiis  on  the  fovor  of  swine,  comnionly  known  as  hog  cholera: 

EXPERIMENTS  IX    FEEDING   TIIE  VIRULENT  MATTER. 

A  healthy  pig  was  fed  the  substance  of  an  intestinal  ulcer  and  a  little  manure  f^om 
the  same  bowel,  but  showed  no  evil  results  for  fourteen  days,  when  it  was  put  to 
other  uses.  It  should  bo  added  that  the  ulcer  fed  to  this  pig  was  partially  putrid, 
and  was  inoculated  ou  two  other  swine  without  success. 

A  second  i)ig  was  IVd  a  portion  of  dried  intestine  and  its  contents,  both  of  which  had 
remained  i)acked  in  wheat-bran  for  a  month.  Notwithstanding  this,  the  animal  re- 
tained ffood  health  for  seventeen  days,  when  it,  too,  was  put  to  other  uses.  Th© 
material  fed  to  this  pig  acted  with  fatal  effect  on  two  other  pigs  on  which  it  was  in- 
oculated. 

These  experiments  can  only  be  taken  as  showing  that  a  small  quantity  of  poison 
may  i»as.s  through  the  intestinal  canal  with  impunity,  but  they  would  not  warrant 
the  conclusion  that  similar  materials  would  bo  equally  harmless  when  taken  in  larger 
quantities  and  with  every  meal,  as  invariably  happens  when  swine  are  fed  in  the  ordi- 
nary' manner  and  plunge  their  nlthy  feet  ana  noses  fresh  from  the  pestiferous  manure 
into  the  feeding- trough.  Dr.  Osier  has  succeeded  in  developing  the  disease  by  feeding 
the  diseased  intestine,  but  as  the  feeding  was  accompUbhetl  by  force  there  is  just  the 
possibility  of  abrasion  and  direct  inoculation.  Abrasions  are  indeed  so  common  in  the 
mouth  from  injuries  by  the  teeth  and  by  hard  objects  masticated  and  derangements  of 
the  epithelial  covering  of  the  mucous  membrane  of  the  stomach  and  intestines,  are 
BO  frequent  in  connection  with  slight  gastro-intestinal  disorders,  that  it  is  needless  to 
calculate  on  an  immunity  which  can  only  be  secured  by  the  entire  absence  of  such 
lesions.  If  to  secure  imnumity  in  feeding  we  must  provide  that  not  even  a  worm  shall 
bite  the  mucous  membrane  of  the  stomacn  or  intestine,  any  guarantee  i*estA}  on  an  ex- 
ceedingly slender  basis  and  had  best  be  rejected  at  once. 

SUCCESSFUL  IXOCnJLTTON  WITH  FROZEN  PRODUCTS  OF  THE  DISEASE. 

l.>  two  cases  I  have  successfully  inoculatM  virulent  products  which  had  been  frozen 
hard  ^or  one  and  two  days  respectively.  In  both  instances  the  resulting  disease  waa 
of  a  very  violent  type,  and  would  assuredly  have  proved  fatal  if  left  to  nm  its  course. 
The  fret.'ing  had  certainly  failed  to  impair  the  virulence;  it  had  rather  sealed  it  up  to 
be  opene(»  and  given  free  course  on  the  occurrence  of  a  thaw;  for,  once  it  is  frozen, 
it  is  manifo*.  that  no  further  change  could  take  place  until  it  was  again  thawed  out, 
and  if  it  wad  preserved  for  oue  night  unchangeri  in  its  potency,  it  would  be  equally 
unaflected  after  th<^  la])se  of  uumy  months,  provided  its  liquids  had  remained  in  the 
same  crystal] ino  condition  throughout.  In  this  way  undoubtedly  the  vims  is  often 
preserved  throut^h  tlje  winter  iu  j.ens  and  yards,  as  well  as  in  cars  and  other  convey- 
ances, to  break  lorth  anew  with  returning  spring.  This  is  precisely  what  we  find  to 
bo  the  case  with  the  utli*ir  fatal  animal  plagues,  the  virus  of  rinderpest,  lung  fever, 
antlirax,  and  aphthous  fever,  l>eing  often  bound  up  through  the  winter  with  frozen 
manure  to  rea])pear  with  um^lminished  power  on  the  access  of  warmer  weather.  This 
is  a  matter  of  no  small  moment  inasmuch  as  the  long-continued  frosts  of  our  Northern 
States  prevent  any  such  destruct.'on  of  the  poison  as  takes  place  eo  reatlily  iu  summer 
in  connection  with  the  altemato  wetting  and  drying  and  the  resulting  putrefaction. 

I  have  had  instances  brought  undv^r  my  notice  in  which,  aft-er  the  prevalence  of  the 
fever  in  a  herd  in  early  summer,  ne\7  swine  were  introduced  into  the  open  yard  a 
month  or  two  after  all  trace  of  th(^  disei^so  had  disappeared  and  had  contiiuied  to  pre- 
serve the  most  perfect  health.  This  is  qvite  in  keeping,  too.  with  my  failure  in  the 
attem])ts  to  ct)nvey  the  disease  by  feeding  ai;d  inoculating  wit n  a  semi-putrid  intestine. 
It  servi's,  moreover,  to  explain  my  failure,  jvS  the  exposure  and  wet  at  a  moderately 
high  temperature  would  lead  in  both  cases  alikt^  to  decomposition  and  deetmction. 

The  bearingof  this  upon  the  prevention  of  the  cw^ase  is  self-evident.  Infected  yardB 
and  other  open  and  uncovered  places  may  be  considered  safe  after  two  months'  vaca- 
tion in  summer,  ]>rovided  that  suthcient  rain  has  wllen  in  the  interval  to  insnre  the 
soaking  and  }>utrid  decomposition  of  all  organic  m»'\'tter  near  the  surface,  and  that 
thtre  are  no  <;reat  accumulations  of  manure,  straw,  Lu\y,  or  other  material  in  which 
the  vims  iniiy  be  ])reserved  drj'  and  infecting.  In  winter*  on  the  other  hand,  the  yard 
or  other  ojm  n  inft'cte<l  place  may  prove  non-infecting  for*  weeks  and  months,  and  yet 
retain  the  virus  in  readiness  for  a  new  and  deadly  career  .'W  soon  as  a  thaw  sets  in, 
Salety  in  such  circumstances  is  contingent  on  a  disuse  of  tlie  premises  so  lon^  ae  the 
frost  continues  and  for  at  least  one  month  thereafter.  Even  »Auring  the  continuance 
of  frost  such  places  are  dangerous,  aa  the  heat  of  tiie  «^T%ii¥iaV  iodiet  or  of  the  raya  of 
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the  sun  at  mid-day  may  suffice  to  set  the  Tims  free.  Again,  while  they  are  especially 
dangerons  on  the  accession  of  warmer  weather,  yet,  when  once  the  temperatnie  hii 
risen  permanently  above  the  freezing  point,  we  may  count  upon  the  rapid  putrefaction 
that  ensues  in  all  organic  bodies  that  have  been  frozen  and  on  a  disinfection  almost  as 
speedy,  and  it  may  be  at  times  even  more  speedy  than  in  the  extreme  heat  of  summeEi 
The  course  of  safety  is  to  hold  all  places  that  have  been  infected  in  late  autumn  or 
during  winter  as  still  infected  until  one  or  two  months  after  the  frost  has  gone  ont  of 
the  ground  in  spring. 

Tms,  of  course,  h^  little  bearing  upon  the  question  of  covered  pens,  bams,  cars,  &c, 
in  which  the  poison  may  be  preserved  dry,  active,  and  accessible  in  winter  and  summer 
alike.  On  this  question  of  infection  through  pens  in  winter  I  instituted  the  following 
experiment : 

CONTAGION  FROM  AN  INFECTED  PEN. 

A  healthy  pig  was  placed  in  a  pen  from  which  a  sick  one  had  been  removed  thirteen 
days  before.  The  pen  had  been  swept  out,  but  subjected  to  no  disinfection  other  ihan 
the  free  circulation  of  air;  and  as  the  pig  was  placed  in  the  pen  on  December  Idj^ 
moist  objects  had  been  frozen  during  the  time  the  apartment  had  stood  empty.  The 
pig  died  on  the  fifteenth  day  without  having  shown  any  rise  of  temperature,  but  vith 
past  mortem  lesions  that  showed  the  operation  of  the  poison.  This  case  was  an  exam- 
ple of  the  rapidly  fatal  action  of  the  clisease,  the  poison  having  fallen  with  prostratiBg 
effect  on  vital  organs — the  lungs  and  brain — and  cut  life  short  before  there  was  time 
ibr  the  full  development  of  all  the  other  lesions.  It  sufficiently  demonstrates  the  prea- 
ervation  of  the  poison  in  covered  buildings  at  a  temperature  below  the  firee^ing  point 

SUCCESSFUL  INOCUIJITION  OF  PIGS  WITH  VIRUS  THAT  HAD  BEEN  KEPT  FOR  A  UOSfTB 

IN  DRY  WHEAT-BRAN. 

Appended  will  be  found  the  daily  record  of  two  pigs  infected  by  inoculation  with 
bowel  ingesta  and  mucous  membrane  that  had  been  preserved  for  a  month  in  diy 
wheat-bran.  In  both  cases  the  disease  followed  the  inoculations  promptly  and  ran  a 
severe  course,  one  case  proving  fatal,  while  in  the  other  death  was  anticipated  by  kill- 
ing the  animal.    At  the  autopsies  the  usual  characteristic  lesions  were  found. 

Here,  as  in  the  case  of  the  virus  preserved  on  quill-tiim.  we  find  the  poison  pi^ 
served  without  the  slightest  impairment  of  its  potency.  Thus  two  series  of  inocala- 
tions  with  dried  virus  show  how  can^ful  and  thorough  must  be  the  disinfection  la  dxy 
seasons,  and  indoors  hi  all  seasons,  and  the  importance  of  the  destruction  by  fire^  or 
in  other  certain  manner,  of  all  dry  fodder  and  litter  in  which  the  poison  way  have 
been  secreted. 

COHABITATION  WITH  SICK  PIGS  IN  DIFFERENT  STAGES  OF  THE  i>I6KA8S. 


A  healthy  pig  was  inclosed  in  a  pen  with  a  sick  one  which  had  b<!en  inoculated  with 
virulent  blbod  on  two  occasions;  the  first  thirty  days  and  the  last  five  days  before. 
After  the  first  inoculation  the  pi^  had  suflered  from  a  slight  fev<;r  and  the  chanioteriatio 
phenomena  of  the  disease.  Betbro  the  second  iiyoculation  clie  temperature  had  been 
normal  for  eight  days,  and  it  was  not  materially  affected  ))y  the  operation.  In  shorty 
the  disease  had  manifestly  spent  itself  in  the  eystcin  of  the  pig,  though  it  had  left  it 
a  most  shrunken,  emaciated,  and  wretched  spectacle. 

The  two  pigs  occupied  the  same  pen,  lay  on  the  same  bed,  and  fed  from  the  same 
trough  for  sixteen  days,  during  which  no  unequivocal  sign  of  disease  was  manifested 
"  the  healthy  pig.    It  seemed  Indeed  to  have  successfully  resisted  the  contagion. 

*•  was  now  removed  to  another  pen  and  placcJ  in  comi)any  with  a  pig  in  which  the 
>    -  .ise  had  just  reached  its  height.    Ou  the  twelfth  day  thereafter  its  temperature 
imanently  rose,  and  it  passed  through  a  sharp  attack  from  which  it  is  now  recoTe^ 
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his  seems  to  show  that  the  poison  la  'much  less  virulent  after  the  febrile  stage  ol 

iao  malady  has  passed,  and  that  the  dr^ger  from  the  recuperating  animal  decreasei 

•ith  advancing  con'  ^''^icence.    At  the  same  time  it  must  not  be  too  hastily  concluded 

lat  a  mild  form  of  *  •      Aisease  did  ">^*  exist  in  this  "^^t  during  the  occupancy  of  the 

"^t  pen.    I*   »r)^^'^y^      ^'^u^*'*^'>n^lM«      ^^*  'i^o,  Tk«;*.«'.      > ay  be  present  in  the  systcnii 
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a  serious  obstacle  vc  all  attempts  to  stamp  it  outi  In  most  of  the  plagues  of  animals, 
and  notably  in  Irjug  fever,  in  aphthous  fever,  and  in  rinderpest  out  of  its  native 
home,  the  rise  oi  Ihe  oody  temperature  precedes  all  outward  manifestations  of  the  dis- 
ease. In  the8.3  affections  the  indications  of  the  thermometer  alone  enable  us  to  sep- 
arate the  sicL  and  healthy  before  the  disease  has  attained  to  a  sta^e  of  material  danger 
to  their  fello  v^s.  But  in  the  pig  fever  the  earliest  symptoms  will  vary  according  to 
the  vagaries  of  the  poison  and  its  primary  seat  of  election.  Perhaps  the  most  common 
initial  eyirjptom  is  the  enlargement  of  the  inguinal  glands,  but  it  may  be  some  derange- 
ment of  the  digestive  organs,  or  it  may  be  the  elevation  of  the  body  temperature,  or  it 
may  be  the  appearance  of  red  spots  or  blotches  on  the  skin,  or  finally  the  poison  may 
be  oj^FTating  in  the  system  in  the  absence  of  all  external  manifestations.  It  is  notice- 
ftbl<5  ichat  since  the  access  of  extremely  cold  weather  the  cutaneous  discoloration  has 
boe'a  much  less  extensive  than  during  the  warmer  season.  Even  when  the  tempera- 
«v  re  has  been  abnormally  raised  it  wfll  rise  and  fall  in  such  an  irregular  manner  that 
Tio  single  observation  will  be  always  successful  in  detecting  the  disease.  To  detect 
such  cases  the  investigation  must  be  conducted  firom  day  to  day^  and  in  view  of  all 
possible  manifestations  of  the  disease,  to  be  successfuL  Then  again  the  temperature, 
even  in  health,  varies  widely  in  different  swine  and  under  different  conditions  of  life. 
80  that  a  knowledge  of  the  body  heat  of  the  individual  m  the  existing  environmeni 
is  essential  to  the  drawing  of  sound  deductions  from  thermometric  indications. 

INFKCTION  OF  OTHKK  ANIMALS  THAN  8WINX. 

I  consider  the  most  important  part  of  my  researches  to  be  that  which  demonstrates 
the  susceptibility  of  other  animals  than  swine  to  the  fever  we  are  investigating.  Dr. 
Kline  of  London,  England,  claimed,  nearly  a  year  ago,  that  he  had  conveyed  the  dis- 
ease *^  with  difficulty"  to  rabbits,  Guinea-pigs,  and  mice,  but  he  gives  no  hint  as  to 
whether  he  had  subjected  the  question  to  the  crucial  test  of  reinoculation  from  these 
animals  back  upon  the  pig.  This  test  it  seemed  very  important  to  apply,  so  that  the 
identity  or  otherwise  of  the  two  diseases  might  be  determined.  I  have  accordingly  in- 
stituted experiments  on  a  rabbit,  two  sheep,  a  rat,  and  a  puppy,  the  three  former  of 
which  have  turned  out  successfully, 

INTECnON  or  A  RABBIT  FROM  A  SICK  PIO. 

After  two  inoculations  with  questionable  results,  made  with  the  blood  of  sick  pigs, 
in  which  microzymes  had  been  observed,  a  rabbit  was  once  more  inoculated,  this  time 
with  the  pleural  effusion  of  a  pig  that  had  died  during  the  previous  night,  and  in 
which  were  numerous  actively  moving  bacteria.  Next  aay  the  rabbit  was  very  fever- 
ish and  ill,  and  continued  so  for  twenty-two  days,  when  it  was  killed  and  showed 
lesions  in  many  respects  resembling  those  of  the  sick  pigs.  The  blood  of  the  sick  rab- 
bit contained  active  microzymes  like  those  of  the  pig. 

SUCCESSFUL  INOCULATIONS  FROM  THE  SICK  RABBIT. 

On  the  fourth  day  of  sickness  the  blood  of  the  rabbit  containing  bacteria  was  inocu- 
lated on  a  healthy  pig,  but  for  fifteen  days  the  pig  showed  no  signs  of  illness.  It  was 
then  reinoculated,  but  this  time  with  the  discharge  of  an  open  sore  which  had  formed 
over  an  engorgement  in  the  groin  of  a  rabbit.  Illness  set  in  on  the  third  day  and 
continued  for  ten  days,  when  the  pig  was  destroyed  and  found  to  present  the  lesions 
of  the  fever  in  a  moderate  degree. 

A  second  i)ig,  Inoculated  \N4th  the  frozen  matter  which  had  been  taken  from  the 
open  Horo  in  the  rabbit's  groin,  sickened  on  the  thirteenth  day  and  remained  ill  for 
six  days,  when  an  imminent  death  was  anticipated  by  destroying  the  animal.  Drii^ 
ing  life  and  after  death  it  presented  the  phenomena  of  the  plague  in  a  very  violent  form. 

it  can  no  longer  be  doubted,  therefore,  that  the  rabbit  is  itself  a  victim  of  this  disease, 
and  that.the  poison  can  be  reproduced  and  multiplied  in  the  body  of  this  rodent  and  con- 
veyed back  with  undiminished  virulence  to  the  pig.  We  may  follow  Dr.  Kline  in 
according  a  similar  sad  capacity  to  the  other  rodents,  mice  and  Guinea-pigs.  The 
rabbit,  and  still  more  the  mouse,  is  a  frequent  visitant  of  the  hog-pens  and  yards, 
where  it  (^ats  from  the  same  feeding-troughs  with  the  piff,  hides  under  the  same  litter, 
and  runs  constant  risk  of  infection.  Once  infected  tney  may  carry  the  disease  as 
widely  as  their  wild  wanderings  may  lead  them,  and  communicate  it  to  other  herds  at 
a  cousiilerable  distance.  Their  weakness  and  inability  to  escape,  in  severe  attacks  of 
the  disease,  will  make  them  an  easy  prey  to  the  omnivorous  hog,  and  thus  sick  and 
dead  alike  will  be  devoured  by  the  doomed  swine. 

PROBABLE  SUSCEFTIBILmr  OF  OTHER  RODENTS. 

The  infection  of  these  rodents  creates  the  strongest  presumption  that  other  genera 
of  the  same  family  may  also  contract  the  disease,  and  by  yirtue  of  an  even  closer  rela- 
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tion  to  the  pigs  may  sncceed  in  conveying  the  malady  to  distant  herds.  The  rat  is 
at  once  snggosted  to  the  mind  as  being  almost  nbiquitons  in  piogc^nes,  as  feedine  in 
common  with  the  swine,  as  liable  to  be  devoured  by  the  hog  wen  .Mck  or  dead,  as 
ffiven  to  wandering  from  place  to  place,  and  as  possessed  of  a  vicious  habit  of  pnaw- 
mg  the  feet  and  other  parts  of  his  porcine  companion,  and.  thus  unconscuonsly  moca- 
lating  him. 

I  have  up  to  the  present  time  had  the  opportunity  of  inoculating  but  one  t%t  "with  thA 
hog-poison.  Unfortunately  my  subject  died  on  the  second  day  thereafter,  the  body 
showing  some  suspicious  legions,  namely^  cougestcd  lungs  with  considcraK^  inter- 
lobular exudation,  congested  small  intestmes,  dried-up  contents  of  the  largo  intes- 
tines, and  sanguineus  discoloration  of  the  tail  from  the  seat  of  inoculation  to  tb.^  tip. 

INOCULATIONS  FROM  THE  RAT. 

With  the  fresh  congested  small  intestine  of  the  rat  I  inoculated  one  pig,  and  with 
the  frozen  intestine  one  duy  later  I  inoculated  a  st'cond.  The  first  had  no  appreciable 
rise  of  temjHjrature,  loss  of  appetite,  nor  digestive  disorder,  but  on  the  sixth  day  pink 
and  violet  eruptions,  the  size  of  a  pin's  ln^ad  and  upward,  appeared  on  teata  and  belly, 
and  on  the  tenth  day  there  was  a  manifest  eiilju-gcment  of  the  inguinal  glands.  Fitnn 
what  I  had  seen  of' the  occult  forms  of  the  disease  I  was  led  to  the  opinion  that  this 
was  one  of  Uieni.  Unrortnnately,  I  had  at  the  time  no  healthy  jiig  available  for  the 
crucial  test  of  reinoculation. 

In  the  second  pig,  inoculated  with  the  frozen  intestine,  the  symptoms  were  too 
obscure  to  bo  of  any  real  value.  As  soon  as  I  obtain  a  supply  of  rats  I  propose  to  sab- 
Ject  this  question  to  a  further  investigation. 

SUCCESSFUL  INOCUIATION  OF  SHXEP. 

• 

Less  significant  than  the  infection  of  rats,  yet  of  immense  practical  imxKxrtance,  if 
the  susceptibility  of  sheep  to  the  hog-fever.  I  have  experimented  on  two  sheep  of 
different  ages,  an  adnlt  merino  wether  and  a  cross-breed  lamb,  and  in  both,  cases  nave 
succeeded  in  transmitting  the  disease. 


INFECTION  OF  THE  MERINO. 

This  sheep  was  inoculated  by  hypodermic  injections  of  one  and  a  half  drachms  of 
blood  from  a  pig  just  killed.  On  the  fourth  day  be  had  elevated  temperature,  and  on 
the  sixth  scouring  and  snuflling  breathing,  but  the  8ymi)tonis  rapidly  subsided.  On 
the  fourteenth  day  he  had  an  injection  of  two  drachms  more  of  blood  from  a  sick  pig, 
and  ou  tbe  twenly-tirst  day  of  one  drachm  of  blood  and  pleural  fluid  containing  mm- 
titudes  of  bacteria.  Next  day  the  temperature  was  raised  and  the  snuffling  breathing 
reax)peare<l,  both  symptoms  continuing  for  some  time.  Ou  the  sixth  day  his  blood 
was  found  to  contain  moving  bacteria  similar  to  those  i>reseut  in  the  injected  blood. 
On  the  twenty-third  day  from  the  last  inoculation  lie  was  rcinoculated,  this  time  with 
the  scurf  fnml  the  ear  of  a  sick  pig.  This  was  followed  by  no  rise  of  temperature,  but 
there  existed  much  irritation  of  the  bowels  with  redness  and  swelling  of  the  anus, 
occasional  diarrhea,  and  the  passage  of  an  excess  of  mucus,  sometimes  stained  with 
blood.  Seventeen  days  after  the  last  inoculation  he  had  another  hypodermic  iigection 
of  one  drachm  of  blood  and  pleural  fluid  from  a  pig  iust  killed.  As  before,  this  led  to 
VI  extensive  rise  of  temperature  while  the  intestinal  catarrh  continued. 


INFECTION  OF  TIIE  LAMB. 

■  * 

'ho  lamb  was  first  injected  with  a  saline  solution  of  the  scurf  and  cutaneous  exnda- 

.Li  from  the  ear  of  a  sick  pig.  There  followed  a  slight  rise  of  temperature,  a  scurfy 
^xa])tion  on  the  ears  and  oozing  of  blood  from  diflerent  points  on  their  surface,  so  as  to 
■'^''m  dark  red  scales. 

\i  the  sixth  day  following  it  was  rcinoculated  by  the  hyiwdermio  injection  of  one 

"hm  of  pleural  lluid  from  a  pig  just  killed,  the  "fluid  containing  an  abundance  of 

.-^r  iiig  bacteria.    Next  day  tbere  was  extreme  rise  of  t»»"»T>erature,  some  dullness  and 

-tvelling  i^"  '^^e  ^-wrht  axilla,  but  appetite  and  rnmir*    io     '""•e  not  altogether  lost  nor 

--'"»)en(re(        >^     iio  fifth  day  then  wa»*    •»»»Ie'^^"s«     t"'     ix.asual  contraction  of  the 

.."»»    «^  )«'*sagf    -f  bloc^'      *"^-         •"'  *»•     -«/b^l    ^nr-  ^ro^'^se  diarrhea 
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illness.  Eleven  days  later  it  was  leinocnlated  with  scab  from  the  ear  of  tlie 
and  again  three  days  later  with  anal  mucus  from  the  sheep.  The  day  before 
3t  inoculation  it  was  noted  that  the  ingninal  glands  were  much  enlarged,  and 
rs  aft^^r  the  temperature  was  elevated,  and  purple  syiots  apx)eared  on  the  belly, 
ever  temperature  has  lasted  but  a  few  days  up  to  the  present  time 'but,  taken 
with  the  violont  rash  and  the  enlarged  lymphatic  glands,  it  furnishes  satis- 
j  evidence  of  the  disease.  We  can  therefore  affirm  of  the  sheep  as  of  the  rabbit 
ot  ouly  is  it  suV)ject  to  this  disease,  but  that  it  can  multiply  the  poison  in  its  sye- 
id  transmit  it  back  to  the  pig. 

other  pigs  have  been  inoculated  from  the  lamb,  but  during  the  few  days  that 
lapsed  they  have  shown  no  outward  symptoms. 

UNSUCCESSFUL  INOCULATION  OF  A  PUFPY. 

achm  of  blood  and  pleural  fluid  containing  bacteria,  from  a  pig  just  dead,  was 
jd  hj-podennieally  on  the  side  of  a  Newfoundland  puppy.  Next  day  she  was 
all  and  cai-eless  of  food,  while  her  temperature  was  abnormally  high.  The  third 
e  heat  of  the  bmly  was  natural,  and  a  fair  amount  of  liveliness  had  rt'tumed.  A 
,ys  later  a  largo  abscess  appeared  on  the  seat  of  inoculation,  discharged  and 
,  and  from  this  time  the  health  seemed  to  be  ro-estJiblished. 

SIGNIFICANCE  OF  THE  INFECTION  OF  RODENTS  AND  SHEEP. 

y  will,  no  doubt,  be  startled  at  the  above  developments,  and  inquire,  half  incred- 
y^.  How  is  it  that  the  susceptibility  of  these  animals  to  this  affection  has  never 
loliced  before?  It  may  even  be  suspected  that  we  have  been  mistaken  as  to 
entity  of  the  disease,  and  that  we  may  be  dealing  with  the  malignant  anthrax 
1  murrain)  rather  than  the  specific  fever  of  swine.  But  a  slight  attention  to  the 
oaena  antl  poHt-moriem  lesions  of  oar  ca^es  will  speedily  dispel  the  doubt.  Malig- 
nthrax  is  more  fatal  to  sheep  and  rabbite  than  to  the  other  domestic  animals^ 
as  in  my  slicei)  th«  disease  was  so  mild  that  it*  very  existence  would  almost  cer- 
have  been  overlooked  in  the  ordinary  management  of  a  flock,  and  it  was  only 
ed  in  these  cases  by  the  careful  thermometric  and  other  observations  made  day 
r  on  the  inoculated  animals.  In  the  rabbit  the  disease  was  more  severe,  and 
midoiibtedly  have  ])roved  fatal  if  left  to  itself,  yet  even  in  this  animal  there 
)  in(li(!atiun  of  the  rapid  course  and  speedy  destruction  which  characterize  the 
ant  anthrax.  Again,  although  in  both  diseases  alike,  the  lymphatic  glands  are 
it  of  morbid  enlargement,  yet  the  increase  and  engorgement  of  the  spleen  which 
constant  and  so  chanieteristic  in  TwafiV/na/if  an^ftrox  were  altogether  absent  in 
^  infe(!t(Ml  from  the  rabbit.  Moreover  the  disease  in  the  jjigs  ran  the  usual 
ratively  slow  coiirne  of  the  pig-fever,  rather  than  the  speedily  fatal  one  of  the 
r  atiection.  In  the  inoculated  pigs,  too,  the  combined  lesions  of  the  skin, 
bowelH,  and  l^^nphatic  glands  are  unquestionably  those  of  the  swine-plague, 
)t  those  of  maWjuant  anthrax. 

not  surjirising  that  the  disease  should  have  been  hitherto  unrecognized  in  the 
and  rabbit.  The  most  obvious  symj>toms  in  pigs — the  pink,  purple,  violet,  or 
spots  and  patches  of  the  skin — were  never  observed  in  these  animals,  unless  we 
nsider  the  (^ni])tion  on  the  ears  of  the  lamb  as  of  this  nature.  In  the  sheep,  to 
alone  much  attention  won  Id  be  paid,  the  constitutional  disturbance  was  so 
as  to  be  easily  overlooked,  the  appetite  even,  and  rumination  scarcely  sufTering* 
ay. 

in,  tlie  failure  to  recognize  the  identity  of  a  disease  in  two  different  genera  ot 
Is  is  familiar  to  all  who  have  made  a  study  of  comparative  pathology.  Cow-pox 
)rse-p<)x  have  existed  in  all  historic  ages,  but  it  remained  for  the  immortal 
'  to  rec()<:iiize  and  show  their  identity  in  the  last  century.  Maliqnant  anthrax 
evailed  from  the  time  of  Moses,  yet  in  all  the  older  veterinary  works  we  find  ita 
nt  forms  <leHcribed  as  independent  diseases — hlainj  quarter  evil^  putrid  sore  throaty 
ivrn  to  tlie  present  day  many  cases  of  this  disease  occurring  m  the  human  sub- 
lalignant  j)ustnle)  are  mistaken  for  erysipelas  (black  erysipelas).  Glanders  in 
seems  to  have  been  known  to  Ai*istotle,  and  was  familiar  to  the  ancient  Greek 
res  and  Konian  Veterinarii,  bnt  its  identity  with  the  same  disease  in  man  was 
lown  in  1^10  ])y  Waldinger,  of  Vienna.  Asiatic  cholera  has  prevailed  in  the  East 
ime  innueniorial,  but  it  is  only  in  the  present  century  that  its  identity  with 
!i  in  animals  lias  been  shown  by  Indian  and  European  observers, 
no  woTulir,  therefore,  that  the  mildness  of  the  hog-fever  in  the  sheep  should 
iiasked  its  true  nature,  and  that  the  universal  disregard  of  the  disease  of  the 
rodents  should  have  led  us  to  ignore  it  in  these  as  well.  Now,  however,  that 
ith  is  forced  upon  us,  we  nnist  recognize  it  in^U  further  attempts  t-o  arrest  the 
of  the  disease  or  to  exterminate  it.  The  destruction  and  burial  of  infected 
nd  the  <lisinfection  of  the  premises  where  they  have  been,  can  no  longer  be  con- 
l  a  sullieient  safeguard.  The  extermination  of  rabbits,  wild  and  tame,  of 
i-pigs,  of  mice,  and  probably  also  of  rats,  within  the  infeeted  area,  wiU  be 
f  nMfvntial     Sheep  must  be  rigidly  exoluded  from  the  hog  inoloraies,  and  if 
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they  \ta\e  gaiaed  admittoT 
valueless,  or  tlify  mvnt  be 
ftll  hogs  until  iL<  '. 
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PosUmortem  examination  at  once, — Shin :  Covered  almost  nniversally  by  a  blackish 

ndation  in  great  part  dried  into  crusts.    On  the  ears  are  some  remnants  of  the 

mier  exudations  and  extravasations ;  half  an  inch  of  the  tip  of  one  ear  is  necrotic. 

Digestive  organs :  Mouth  healtliy.     Guttural  lymphatic  glands  greatly  enlarged  and 

ay  from  pi^i^entation. 

Stomach:  FuU;  contents  dry  and  acid;  has  reddish  discoloration  as  from  blood 

travasations  and  broad  lines  along  its  great  curvature.    The  mucous  membrane  at 

is  point  is  peeling  off. 

Small  iniestine :  Contents  abundant  and  liquid.    Spots  of  congestion  of  about  one 

le  in  diameter ;  no  ulcers  nor  erosions ;  six  ascarides. 

Large  intestine:  Presents  little  abnormal.     One  or  two  depressed  spots  like  cicatrices. 

Mesenteric  glands :  Greatly  enlarged  and  mostly  grayish  from  pigmentary  deposit. 

guinal  glands  also  much  enlarged  and  gray. 

Thoracic  duct :  Is  filled  with  a  milky  fluid. 

Liver :  Firm  patches  of  purple.    The  lower  margin  very  pale ;  ahnost  transparent. 

Spleen :  Small,  rigid,  twisted  as  if  from  binding  organizing  lymph.    Its  surface  is 

lusually  white  and  fibrous-looking,  but  there  is  a  deep  black  nne  along  its  anterior 

►rder. 

Pancreas:  Sound. 

Heart :  Right  ventricle  marked  with  bluish  discoloration,  evidently  from  former 

chymosis.    One  flap  of  the  tricuspid  valve  has  a  round,  blackish  nodule  beneath  the 

idocardium.    Left  ventricle  with  HimilAr  bluish  suiface,  and  bicuspid  ¥alve  with  a 

an  si  u  cent  thickening. 

Eespiratory  organs :  Larynx  and  right  bronchuB  have  each  a  dark  red  ecchymosiB. 

ings  have  black  spots  of  ecchymosis  and  slight  reddening  of  certain  lobnlea. 

Bronchial  glands :  Enlarged  and  pigmented. 

Subdorsal  glands:  Enlarged  and  of  a  very  deep  red. 

Brain:  Generally  unchanged. . 

EXPEBDCEZn  No.  2. 

Poland-China  pig,  nine  vfeeki  old. 
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Ted  inf eetod  feces  and  intestiiud  mnooos  miDinbiaiBe  preterfiad  fnf 
a  month  in  diy  bian. 


Inoculated  with  intestine  of  pig  which  died  yesterday.    The  in- 
testine  had  been  frozen  over  night. 


Pnrple  spots  on  ears  and  romp;  greasy  exudation  from  stdo. 
Enlarged  inguinal  glands. 

Scours;  a  bright-yeUow  liquid  feces. 
Do. 
Do. 
Scours. 
Do. 
Do. 
Do. 
Great  prostration ;  will  not  rise  for  food  nor  \»  hare  temperature 
taken.    Purple  blotches  are  especially  adujidant  on  ears  and 
snout,  and  to  a  less  extent  on  the  hea<2,  generally  the  teat& 
rump,  and  hips.   When  lifted  scarcely  nii^e  a  struggle.    Killed 
by  bleeding. 
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Posi-martfm  examination, — Blood:  Dark  colored;  oontamed  moTing  baoteriA. 

Digestive  organs :  Tongne  soand.    Tonsils  nnnsaally  red  in  their  openinea. 

Submaxillary  and  guttural  lymphatic  glands :  Of  a  dark  red,  merging  to  a  dirty  yirilow. 

Peritoneum :  With  considerable  reddish-brown  efiiision  and  bands  of  recently  fonnad 
false  membrane.  The  liquid  coagulates  on  exposure.  Under  the  microscope  (So.  10 
Hartnack)  it  is  seen  to  contain  numerous  moving  bacteria,  also  others  less  actiySi  and 
two  or  four  segmented  chain-like. 

Stomach  :  Full ;  sour.    Great  curvature  mottled  red  and  brown. 

Small  intestines :  Has  considerable  tracks  of  deep  congestion.  It  contains  much  mu- 
cus, and  ten  ascarides.  One  ascaris  extended  into  the  gall-daot  and  as  £sr  as  the 
center  of  the  right  lobe  of  the  liver;  a  second  extended  into  the  middle  hepatic  lobe. 
The  proBsure  of  these  had  led  to  a  considerable  dilatation  of  the  bile-duct  just  above 
its  junction  with  the  cystic  duct. 

IHo-ca^val  valve:  Very  black,  with  its  follicles  enlarged  and  filled  with  a  yelloindi 
product.  The  whole  length  of  the  large  intestine  is  black  from  deep  pigmentation  of 
Its  mucous  membrane,  wnich  is,  besides,  greatly  thickened  and  paokered.  Both  oom- 
ditions  imply  former  active  inflammation. 

The  rectum :  Of  a  dark  grayish  red ;  had  several  caseous  deposits  under  its  mnoou 
membrane. 

The  mesentery :  Contains  a  yellowish  caseous  deposit  as  large  as  a  i>ea. 

All  the  lymphatic  glands  of  the  abdomen  are  greatly  enlargeu,  pigmented,  and  in  maaj 
cases  reddened  from  recent  blood-staining.  The  inguinM  lympkatio  glanda  and  thoM 
of  the  flank  are  in  a  similar  condition. 

Liver:  lias  patches  of  deeper  purple  discoloration,  especially  deep  in  the  oentard 
the  acini.     Pancreas  sound. 

Spleen :  Sbninkcn  with  puckcre<l  edges,  and  whitish  thickening  of  its  proper  capsnle. 

Kidneys:  Vawcular.  congested  and  softened;  corticle  port  dull  brownish  yellow. 
Medullary,  more  or  less  purple,  with  deeper  shadeDiniinesrodiating  from  the  papilla. 

Respiratory  organs  :  Margin  of  epiglottis  bears  a  blue  patch,  surrounded  by  raniified 
redness.    Bronchi  and  bronchia  sound. 

Lungs:  Of  varying  shades  of  light  pink  in  the  lobules,  excepting  one  or  two, 
which  are  of  a  dark  red.  The  interlobular  spaces  are  of  a  deep  blood-red  color, 
giving  a  dark  marbling  over  the  entire  surface.  Bight  pleura  contains  a  little  efftifiion 
with  thread-like  false  membranes,  and  the  same  bacteria  named  as  existing  in  tba 
peritoneum. 

The  axillary  prepecioral,  inirm^l  pecioraly  Jnronohialf  and  tfuMortaZ  lympkaiie  glanA 
were  enlarged,  pigmented,  and  in  some  cases  blood-stained. 

The  heart  bore  some  purple  discolored  spots  on  the  internal  lining. 

Experiment  No.  3. 
P§Uind  Chin^pig,  nine  weeks  Qld, 


Date. 


H«TLr. 


Dec.  19 

20 
21  ' 

21  I 

22  : 

22  : 
23 

24i 
2!>  \ 

26  ! 

27  ' 

28  ' 
29 
30 
31  i 

l| 
*i  I 
3 
< 


10  a.  in '      102. 5  •r. 


TemperatuTA 
of  body. 


Jan. 


....do 
....do 
3  p.  ni 
9  a.  m 
4.30  p. 
9  a.  m 

do 

do 

do 

do 

do 

....do 

do 

do  , 

do 

do  , 

...do 


m .... 


I- 


102. 

103. 

103 

102. 

1(»2 

101 

102. 

101. 

102 

102. 

101. 

96. 
101 
101. 
100 
101 
101 

9C. 


75 
75 


Bemarkt. 


Placed  in  infected  pen  from  which  a  sick  pig  had  been  lOMTd 
December  6. 


75 
5 

75 
75 
8 


I 


EjM  Yerj  red  and  pTi^mlnent.    Scarcely  able  to  stand.    Soreiuif 
when  touched.    (Eyident  phrenitis.)    Died  at  2.  p.  m. 


Post-m-yrtti.\  examination  the  same  afternoon.  — Skin :  Presented  little  change. 

DignUre  organs :  Mouth  sound,  fauces  and  pharynx  of  a  deep  blue  color,  irremorft- 
ble  by  pres^uio. 

Stomach  :  A  portion  of  about  an  inch  square  of  a  deep  red,  and  with  an  abundant 
gelatiiiiform  oxud^ion  under  the  mucous  membrane.  -  « 
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Small  intesfiHes :  Empty,  much  coDgested,  and  c^ontaining  ten  ascaridee. 

Large  in  testifies :  Has  its  mncons  membranes  congested^  reddened,  and  thickened.    At 

ervals  axo  circumcscribed  spots  of  bloody  extraYcisation,  covered  by  a  clot  of  blood 

the  iree  surface.    These  vary  from  one  to  two  lines  in  diameter.    In  a  groat  i>or- 

n  of  the  colon  the  contents  are  very  dry  and  blood-^itained.    Between  the  layers  of 

3  mesentery,  among  the  convolutions  of  the  Ixurge  iL'testines,  are  translucent  gela- 

loid  exudations. 

Liver :  Gorged  with  blood,  softened,  and  somewhat  friaVle. 

$^/een  andj»awcrfa«;  Kormal. 

Mesenteric  glands :  Small,  but  in  some  instances  partially  discolored  by  blood. 

Lungs :  Congested  throughout,  of  a  brick-red,  with  circo^nscribed  black  spots  of  . 

travasation. 

Bronchia :  Filled  with  frothy  liquid,  but  without  worms. 

Heart :  The  right  cavities  were  gorged  with  an  intensely  black  clot.    The  left  cav- 

93  contained  a  smaller  clot.    No  ec^ymoaia  was  observed. 

EXPERIMXNT  No.  i. 
Poland  China  pig,  ninefcteJet  old. 


at«. 

Hoar. 

Teinpcrature 
ofbody. 

).   19 

10  a.  m 

103. 750  r. 

Inoculated  irith  Tinui  preserrod  one  month  in  whoat  hum. 

'20 

....do 

104.2 

20 

5p.m 

104.5 

21 

10  a.  m 

104 

21  1  5  p.m 

105 

22  rOa-m 

104 

22  i  4.30  p.m..-. 

104.75 

23  ;  9am 

103.5 

24    ....do 

104 

25 

....do 

102. 25 

26 

....do 

101.75 

27 

do 

103. 75 

Paases  bloody  mnens  from  the  bowels. 

28 

do 

102. 75 

29 

....do 

102 

30 

do 

101 

31    ....do 

105 

L      1 

....do 

106 

2 

do 

103 

3 

do 

102 

4 

do 

101 

5   ....do  

101 

6   do 

98.75 

Very  low ;  can  aearcely  stand.    Died  daring  the  following  nighk 

?ost-mort€m  examination  January  7. — Skin :  Extensively  covered  with  purple  macula 
i  patches.    Snout  deeply  blood-stained,  some  of  the  spots  extending  over  the  lips 

0  the  iiiouth.  The  greater  part  of  the  sJdn  being  black,  congestions  and  extravasa- 
IIS  into  it  are  only  clearly  made  out  when  it  is  cut  mto. 

Digestive  organs  :  Tongue  sound.  Pharynx  has  pellets  of  food  accumulated  in  frt>nt 
tilt)  epiglottis.  Submaxillary  and  guttural  lymphatic  glands  enlarged  and  stained 
Li  Mood  red. 

'ttomach  :  Not  one-third  filled ;  odor  faint,  mawkish,  not  sour.  Bears  red  patches  of 
l^esti()ll  and  ecchymosis  on  its  great  curvature. 

'i.ixall  intestines  :  Congested  almost  throughout.  Foyer's  patch  just  above  the  ilio- 
cal  valve  his  some  black  ecchymosis.  On  the  lower  surface  of  the  valve  the  follicles 
!  enlarged  ai:d  filled  with  a  yellowish  deposit. 

7crcum  and,  to  a  still  greater  extent  the  colon  and  rectum,  are  deeply  congested^  and 
Ik  (lark  red;  the  mucous  membrane  is  much  thickened  and  throTvn  into  prominent 
ds  and  wrinkles. 

fico  ascarides  were  found  in  the  small  intestine. 

Lirer  :  Extensively  discolored  of  a  i^urple  hue,  the  staining  being  deepest  in  thecen- 
of  the  acini. 

'^jJtrn  :  Large,  gorged  with  blood.     Pancreas  unchanged. 
the  hjnq,haiic  glands  of  the  liver,  stomach,  Intestines^  sublumbar  region,  pelvis,  groin, 

1  ila:ik  are  much  enlarged  and  of  a  very  deep  rod,  in  many  cases  almost  black. 
Kindtys :  Cortical  substance  pale;  meuullary  deep  red,  with  spots  of  ecchymosis. 
o  anterior  part  of  the  left  kidney  contained  a  cyst  as  large  as  a  bean.    The  right 
itaint<l  two  cysts,  one  in  the  pelvis,  the  other  in  the  anterior  part. 

li  tspira  tonj  orga ns :  The  epiglottis  bore  hn  its  jHwterior  surface  some  congestion  and  red- 
iSy  partly  ramiiled  and  partly  diffuse  and  ineffaceable  b^  pressn^ 
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The  Iwngs  have  a  few  black  spots  of  ecchymosis  and  blood-colored  eztraYasatioii  in 
the  connective  tissae  between  the  lobnles.  '  The  lobules  themselves  axe  only  veiy 
slightly  congested.    The  left  main  bvonchns  present  a  spot  of  ecthymosiB. 

Heart :  Empty,  presents  slight  svmgnineous  discoloration  through  the  lining  mem- 
brane. 

Experiment  No.  5. 

Prland  China  pig f  nine  weekt  old. 


1 

-     -^"       --- 

Dftte. 

Honr. 

Tempfmtare 
oi1x»dy. 

BemarkB. 

Deo.     19 

10  a.  m 

iCAo  p 

Inoculated  with  ingesta  from  the  large  intestine;  also  a jportioe 
of  the  mucous  membrane,  both  having  been  preservw  in  diy 
bran  for  a  month. 

20 

do 

1      104.5 

21 

....do 

103. 75 

21 

5p.m 

104 

22 

9a.  m 

103 

• 

22 

4.30p.ra.. 

104 

23 

9a.  m 

101 

24 

....do 

103.5 

25 

do 

103 

26 

....do 

102.5 

27 

....do ..... 

102.5 

28 

....do ..... 

102.75 

29 

...  .do ..... 

101 

30 

....do  ..... 

102 

U3 

— do 

105 

' 

Jul       1 

do 

100.75 

Bump  and  tips  of  earn  purple. 

2 

....do 

104.75 

8 

....do 

102 

Soton. 

4 

....do 

102 

5 

— do 

102 

6 

do 

103 

7 

....do  ..... 

10L25 

8 

....do 

102.5 

Scours;  feces  fetid. 

9 

— do 

101 

Yerywe&k;  eats  little;  fetid  diarrhea. 

10 

....do ..... 

100.9 

11 

....do ..... 

100 

12 

....do ..... 

98.5 

13 

....do ..... 

102.5 

. 

14 

....do ..... 

100.5 

15 

....do ..... 

104.5 

Killed  by  bleeding. 

Postmortem  examination  at  once, — Skin :  Ears  of  a  deep  purple  and  thickly  ooraed 
with  concretions.  Remainder  of  the  skin  has  similar  conoretionSy  but  no  ecohyiiiOBifl  if 
observable.    The  snout  presents  scarcely  a  spot  of  discoloration. 

Digestive  organs :  Extensive  induration  and  ulcer  on  the  left  side  of  its  median  part 
and  extending  over  its  border.  A  similar  but  smaller  ulcer  exists  on  the  rieht  marein 
directly  opposite.  Small  ulcers  exist  on  the  dorsum  near  the  hip ;  also  a  diphiherimo- 
looking  deposit  extending  over  the  margin  on  to  the  lower  suriace.  Tonsils^  palate, 
and  pharynx  sound.  Submaxillary  and  gutteral  lymphatic  glands  are  enlarged  ana 
'congested. 

Stomach :  Has  its  mucous  membrane  thick,  rugose,  and  as  if  waternsoaked  along  its 
great  curvature. 

Small  intestine :  With  mucous  membrane  thickened  and  puckered  throughout ;  the 
duodenum  deeply  congested. 

HiO'Ccecal  valve :  Thickened ;  its  follicles  enlarged  and  filled  with  a  yellowish  deposit. 

Mucous  membrane  of  ccecum  and  colon  deeply  pigmented  and  of  a  dark  gray  aspect. 
Some  parts  of  the  colon  are  still  red  in  patches.  Kectum  pigmented,  presents  several 
small  ulcers  and  a  caseous  deposit  beneath  the  mucous  membrane. 

Liver:  Bears  blue  patches  of  various  sizes;  gall-bladder  contains  a  little  bile  of  a 
bright  yellow  color,  with  greenish  flakes. 

Spleen :  Small  and  puckered,  so  that  ita  borders  turn  inward. 

Pancreas  sound. 

Abdominal  lymphatic  glands :  Hepatic,  gastric,  splenic,  pancreatic,  mesenteric,  sublum- 
ba^  and  pelvic,  as  well  as  the  iliac,  are  enlarged,  pigmented,  and  partially  congested. 

Kidneys:  Corticle  substances  pale  yellowish,  slightly  softened :  in  the  case  of  one, 
reddened  to  the  depth  of  one-third  line.    Medullary  portion  deeply  colored. 

Respiratory  organs :  Larynx  and  trachea  sound ;  richt  lung  with  almost  the  normal 
pale  pink  hue  externally,  but  seems  to  be  congested  internally  when  cut  into;  left 
lung  nearly  normal ;  heart  and  pericardium  normal. 
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EXPBRISIENT  No.  6. 
FoUaii  CMnapig,  agil  weel»  oU. 


Site. 

Hour. 

■ns-- 

SuaAi. 

Deo.     19 

10«.in... 

WP. 

Pteotd  <>•  pen  wttli  Ids  putinll;  conTukucuit. 

...cio.-,- 

21 

9u.ln".. 

B3.M 

aa 

*.30p.ni.. 

M 

23 

Ofcn...- 

otas 

...do.... 

M,7S 

K 

...do... 

as.» 

2a 

...da.... 

...do.... 

£8 

Z9 

"'.Ao'.'.'.', 

-.do,.- 

03 

02.8 

'**'       I 

llilio-- 
-.do.-. 

02 

..-do..-. 

03. 2S 

V.'-Aa'".'. 
.-..lo-..- 

Pluced  in  pen  with  Miolhor  pig  in  hsigbt  of  tha  diiMM. 

...do.... 
...do.... 

02.  TS 

Ois 

1 

-..do 

...do 

U 

—do 

oa.is 

u 

...do 

04 

13 

...do.— 

01.25 

1 

...do 

—do 

...do 

1 

...do 

r«i<»  ooMed  vith  fllui  of  blood 

U 

...do 

...do..- 

Bloody  fotM. 

90 

...do.-- 

Do. 

n 

...do 

Da 

22 

—do 

«3 

Do. 

...do 

Do. 

1 

...do 

m 

Bloody  (ecea.    iBgaioal  lyupballi)  tludi  eoluxad. 

"'At'.'.'.'. 

01.  Ti 

...do.... 

1 

...do.... 

"'•■ 

AppeUtelmproftai. 

::t:::: 

31 

...do.... 

la 

EXPERIUKNT  Ko.  7, 


DUa. 

Hoar. 

Bodv^Wmpsr. 

£«utks. 

Inoi^nlitHl  hipodennically  vHh  ods  dnubm  of  ths  blood  af 

■IckplRJdi^ed. 

■J3 

....iioii--' 

1H=F. 

■A 

....ilu 

01.  B 

27 
IS 

:::S ;:;:::: 

.— Uo 

....dfl 

.-.Oo 

04,  iS 

Ot 
lOS 

10 
IS 

...Ao '.'".'.'.'. 

....do 

....do 

...,do 

Hrpoderraio  injcctuto  of  ime  Oncbm  at  blood  of  pig  wblcli  died 
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ExPBRUiSNT  No.  7-— Continaed. 


Siito. 


Dso.  U 

16 
15 
16 
16 
17 
17 
18 
18 
19 


81 
21 
22 
22 
83 
24 
25 
26 
27 
28 


30 
31 
1 
2 
3 
4 
5 
6 
7 


Bodj  temper- 
Atnre. 


t9M, 


do 

5p.  m 

10  a.m.... 

5p.  m 

lO&m.... 

4p.  m 

lO&m.... 

4p.  m 

10  &m.... 

do 

6p.m 

9a.  m 

4.30  p.  m . . 

9&m 

....do 

....do 

....do  ..... 
....do  ..... 

....do ..... 
....do ..... 

....do 

....do  ..... 
....do ..... 

....do 

....do  ..... 
....do  ..... 
....do  ..... 
....do ..... 


103.507. 

106.5 

105.5 

106.25 

106.75 

105.5 

103 

105.75 

105.5 

104 

104.75 

103.5 

104.5 

103.5 

104.25 

103.5 

104 

104 

104.75 

104.75 

105 

104 

105 

105 

101 

104 

103 

103 

103 

102.5 

102 


Bemarks. 


Hypod«nnic  iiv}ection  of  one  dTachm  of  blood  of  pig  Ibvmd  daid 
tnis  morning.    Blood  swarming  with  actively -moving  bftcterilL 
Hm  not  eaten  Bnpi>er. 
Eatci  nothing. 


Blood  showed  numerous  moving  bacteria  as  in  the  pig.    JjudmA* 
Uon  in  the  right  iliac  region. 


Abscess  has  burst  to  the  right  of  mlva.    A  white  flfarooa  a> 
travascular  mass  exposed. 


Is  very  low  and  haa  eaten  little  for  aome  days. 
Sore  still  open.    Killed  by  bleeding. 


■ar 


'ST 


-  Post-mortem  examinnti^  at  once. — Connected  with  the  raw  sore  in  the  groin 
immense  mass  of  whitisli,  fibrous  material,  infiltrated  with  pns,  and  extending  firam 
the  lumbar  vertebrse  above  to  the  median  line  below.  The  mesenterio  glands  were  en- 
larged and  blood-stained.  Two  had  been  transformed  with  yellow,  cheesy-looking 
masses.  The  stomach  and  bowels  appeared  healthy;  also  the  liver  and  spleen,  hean 
and  lungs. 

ExFXBimNT  No.  8. 

Poland  China  pig,  dgH  weeks  old. 


Date. 

Hear. 

Body  temper- 
atnre. 

BcMarki. 

Dea  18 

4p.m 

102. 750  P. 

19 

Inoculated  with  blood  of  sick  rabbit  hypodermicallj. 

20 

21 

4p.m 

103.5 

22 

Oa.  m 

101.5 

22 

4.30  p.  m 

103.75 

23 

9a.  m 

100.75 

24 

do 

101 

25 

do 

101 

Skin  hot.    Hides  under  the  litter. 

26 

do 

101.6 

27 

do 

101 

28 

do 

101 

86*m 

20 

....do 

100 

30 

do 

100 

31 

do 

102 

Jan.     1 

do 

102. 75 

2 

do 

102 

Inoculated  with  mattor  from  open  sore  of  sick  raibfalk 

3 

do 

101.5 

• 

4 

....do 

102 

5 

do 

103.5 

Feces  fetid. 

6 

....do 

1(U.  5 

7 

....do 

10}.  75 

8 

....do 

104.  Ti 

0 

do 

101.25 

Fetid  diarrhcML 

10 

....do 

103 

U 

....do 

103 

12 

do 

102. 5 

13 

do 

103 

14 

....do 

104.75 

16 

— do 

105 

Killed  by  bleedini^ 
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Po$t-nkoriem  ex<tmifMiwn» — Skim:  Naturally  black;  no  purple  nor  congested  spoU 
■een. 

Digestive  organs :  Mouth  and  throat  healthy. 

Guttural  lymphatic  glands:  Enlarged  and  somewhat  congested. 

Siomaoh :  Moderately  full ;  of  a  deep  brownish  jed  along  its  ^eat  curvature. 

Small  intestine:  Slightly  congested  in  patches ;  contains  twelye  ascarides. 

Large  intestine :  Nearly  normal. 

Mesenteric  lymphatic  glands :  Enlarged  and  sliehtly  congested.  Their  surface  presents 
clear,  glistening,  rounded  masses  like  pins'  neaas.  Sigwnal  glands  have  the  same 
character. 

Lung:  Isolated  lobulettes  are  dark  red  and  solid;  at  some  points  the  interlobnlftr 
3onnective  tissue  is  distended  by  a  dark-red  infiltration. 

In  the  bronchia  of  the  left  lung  were  twelve  strongylL 

EZPBBDCENT  No.  9. 

Common  white  pig,  ten  weeks  old. 


Date. 

Honi. 

Body  temper- 
atare. 

Jan.     7 

10  a.  m...... 

104OF. 

Inoculated  with  frosen  white  product  from  the  noin  of  the 
infected  rabbit 

8 

do 

103.5 

9 

....do  ....... 

103 

10 

do 

103 

11 

....do  ..••«.. 

101.75 

12 

....do  ....... 

102 

13 

....do 

M)3 

14 

•  •  •  >€lO  •••■•■• 

103 

15 

2p.  m 

101 

16 

10  a.  XA 

102.25 

17 

do  ....... 

103.25 

18 

....uO  ....... 

103.8 

19 

....do  ....... 

103 

20 

do  ....... 

105.25 

21 

do 

105.3 

22 

....do  ....... 

104.5 

Purple  apots  on  ramp.    Xats  littt*. 

23 

....do  .....M^ 

105 

Blue  ears. 

24 

do 

102.5 

Sooura,  bright-yeHow  liquid  fiseet.    Inappetenoa               ^ 

25 

....do 

105 

Do. 

26 

do 

98.75 

Do. 

27 

....do..-^. 

97 

Doea  not  riae  when  temperature  ia  taken :  ia  fltretohad  on  tti 
side  with  muacular  Jerking,    Killed  by  w*^<i«j^ 

if 

Postr^nortem  examination, — Skin :  Margin  of  snout  for  one-half  line  deep  of  a  dark 
brown,  and  apparently  without  yasonlarity  or  lift.  Beneath  this  is  a  red  oonfested 
Hue. 

Ears :  Deeply  blotched  with  dark  red  and  purple  maculsB,  each  about  one-half  inok 
in  diameter,  but  to  a  great  extent  confluent,  so  as  to  form  extended  lines  and  patoheik 
Stump  of  tail  maculated.     Perineum  and  adjacent  parts  of  hip  of  a  deep  purple. 

Digestive  organs :  Tongue  with  a  whitish  fur.  On  the  center  of  its  doiBal  surfooe  is 
a  dark  spot  about  two  lines  in  diameter,  which  is  found  to  coyer  a  considerable  ex- 
travasation and  clot  on  the  muscular  substance.  Glandular  foUiclee  on  the  lower  sur- 
face of  the  soft  palate  filled  with  a  soft  yellowiah  puriform  mass. 

Submaxilliary  lymphntio  glands:  Greatly  enlarged  and  of  a  deep  pmplew  Omthurdl 
glands  also  blood-stained  and  moderately  enlarged. 

Stomach :  Full,  very  fetid,  not  sour.  Great  curvature  has  its  mucous  membrane  much 
congested  with  numerous  black  spots  of  extravasation  projecting  beyond  the  general 
snrlace.  In  the  left  cul  de  sac  the  ingesta  next  the  mucous  membrane  is  of  a  dark 
baked  appearance  and  firmly  adherent  to  the  mucous  membrane,  the  epithelial  layer 
of  which  comes  off  with  it.     It  has  evidently  been  adherent  for  some  time. 

Small  intestines :  Have  large  tracts  of  congestion,  and  in  the  duodenum  and  commence- 
ment of  the  jejunum  are  ten  ascarides.  I^ven  ascarides  have  made  their  way  into  the 
§all  duct  and  the  difierent  lobes  of  the  liver,  but  none  in  the  cystic  duct  nor  gall- 
ladder;  The  biliary  duct  is  greatly  distended  and  coated  with  a  layer  of  yellowish- 
green  biliary  coloring  matter. 

The  ilio-ccecal  valve:  Has  its  margin  of  a  deep  grayish-black  and  its  follicles  en- 
larged. 

Tlie  large  intestines  :  Are  throughout  black  from  pigmentaiT  deposit^  the  blacknesa 
being  especially  marked  on  the  a^minated  ^land,  extending  nrom  the  ilio-csecal  valve 
on  the  colon.  Many  round  blackish  elevations  are  scattered  over  the  leng^  of  the 
colon,  appearing  like  enlarged  solitary  glands.    On  some  psfts  of  ths  colon  the  dark 
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coloriBmodiUfd  by  thedeeptedof  arecentcongeirtion.  Throueh  the  wfaolo  loigth 
of  the  l»reB  inieHtme  tlie  mucous  menilirftue  i»  considerably  thickened  and  pnokend. 
Near  the  ftillie  Are  some  caeeoiia  deposits  bflneoth  the  mucons  membrane,  bnt  commou- 
catiug  with  Che  Burface  hy  open iiriflces. 

Thrlirrr:  Has  great  natchoa  of  a  deep  pnrple,  deepest  in  the  center  of  theaacini. 

Tht  gall  bladder  :  la  full  of  dark  dreen,  thick,  very  viBoid  bile. 

■jhn  inguinal,  tublumbar,  mttrutmc,  meeacolie,  gaiirio,  and  htpatie  li/mpltatie ghada :  An 
gie&tly  «ti!iirged  and  deeply  blood-etained. 

Tft<  tidnry* ;  Somewhat  softened,  urn  of  a  dull  yeUowish  brown  in  the  cortical  jm- 
tioa  and  of  a  purple  hue,  with  darker  radiating  lines  in  the  mednllaiy. 

BftpiraUfv  orfluni :  Larrtix  sound.  Luniks  Boiind,  excepting  some  slight  eon^eetion 
in  partictilitr  I'^liea,  and  the  filling  of  the  lirouc;hia  and  mr-cells  fcith  blood  evidentl; 
dnurn  in  in  dnng.     No  pleural  efliuiion. 

SMtrtaniperkardium:  Sound. 

Experiment  No.  10. 
ilerin*  Mheep, 


iFciL  pi^iSaAdUed."  "'"•"' 


SooDiiBg  and  BiiiiiniD[. 


Brpodpimia  IniMtioii  of  two  dnchnu  Wood  bum  fig  wUd 


diMl  during Tb«  Difiht  pi 


103, 2S 


Hi»nniff|nn  tli»«t<  nf  tritfc^lg 
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Experiment  No.  10— Continued. 
Merino  sheep — Continued. 


Diita. 


Hour. 


{ Body-temper- 
<        siture. 


Bemarks. 


Fan.  10 

....do 

103°  P. 

Soours.    Anna  red  and  sore.    Strongly  objects  to  the  thennoni 
eter.    Has  passed  bloody  mucns. 

11 

do 

103 

12 

do 

102 

13 

do 

102.5 

14 

do 

103.5 

Amis  still  red  and  pnffy,  with  abundant  mucna. 

15 

do 

103 

16 

....do 

103.  5 

17 

....do 

103.  5 

Sconrs. 

18 

....do 

103 

Do. 

19 

....do 

104 

20 

....do 

102. 75 

21 

....do 

103 

22 

do 

102.5 

Anns  still  red  and  swollen. 

23 

10  a.  m 

102 

Same  afternoon  injected  one  drachm  of  blood  and  plenial  fl«id 
from  pig  just  killed.    Fluids  contained  active  bacteria. 

Slight  subcutaneous  swelling  in  the  right  axilla.  TendonMi 
or  the  skin  of  the  abdomen. 

24 

do 

104 

25 

do 

104.5 

26 

do 

104 

26 

4.30  p.  m 

105 

27 

12m 

105 

28 

10a.m 

103 

28 

5p.  m 

104 

29 

10a.m 

105 

• 

80 

do 

104 

• 

EXPBRIMEMT  No.  11. 

Long  wooled  {crou-hreed)  lamb. 


Date. 

Hour. 

Body-temper- 
ature. 

Hwiarki 

Jan.    17 

10a.m 

104. 250  F. 

Ii\jected  hypodermically  in  the  axilla  matter  fix>in  the  ean  mt 
two  sick  pigs,  also  anal  mucus  from  one  of  them. 

18 

do 

104.25 

% 

19 

do 

103.8 

20 

....do 

105. 25 

21 

do 

103.  5 

Ears  with  scurfy  eraptUm. 

22 

....do 

106.5 

Bleeding  spots  on  eara. 

22 

5p.m 

104.75 

23 

10a.m 

104.5 

Ii\jected  hyi>odermically  one  drachm  pleural  fluid  oontainiBf 
actively  moving  bacteria  from  pig  just  killed. 

24 

do 

108 

Hard  engorgement  two  inches  in  diameter  in  right  axilla. 
Axillary  swelling  more  defined ;  like  a  hazel-nut. 

25 

....do 

107 

26 

do 

104 

26 

4.30  p.  m 

108 

27 

12m 

108 

28 

10a.m 

105.25 

Bectum  contracted  and  tender;   thermometer  covered  witk 
bloody  mucua. 

28 

5p.m 

106 

29 

10a.m 

106 

30 

....do 

104 

Ithaca,  N.  Y.,  Febnuiry  5,  1879. 


JAMES  LAW. 


REPORT  OF  DR.  D.  W.  VOYLES. 

Hon.  Wm.  G.  Le  Due, 

Commhsioner  of  Agriculture: 

Sir  :  In  coDdncting  an  examination  of  the  diseases  of  swine,  as  pre- 
vailiiic:  tbroii^liout  the  State  of  Indiana  during  the  present  season,  the 
following  plan  wai*  pursued,  viz : 

A  tour  of  observation  and  inspection  was  made  through  the  countieis 
of  Floyd,  Harrison,  Washington,  Greene,  Morgan,  Monroe,  Owen,  Put- 
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nam,  and  Bartholomew.  Some  of  the  most  intelligent  and  leading  9toek 
men  of  each  comity  were  sought,  and  all  the  information  obtained  which 
they  had  upon  the  subject  of  the  disease,  both  in  regard  to  its  present 
manifestation  and  past  history.  Speculators  in  live  hogs  and  large 
feeders  were  closely  interrogated  upon  every  feature  of  the  disease  as 
coming  within  the  range  of  their  experience  and  observation^  Diseased 
herds  were  visited,  and  in  each  case  the  farm  minutely  inspected  in  all 
its  bearings  upon  the  health  of  animals ;  the  methods  of  breeding,  feed- 
ing, and  general  management  of  swine  diligently  inquired  into;  d<»d 
animals,  where  not  too  far  advanced  in  decomposition,  dissecteo,  and 
living  ones,  having  the  disease,  were  slaughtered  for  examination,  and 
the  pathological  indications  carefully  noted.  The  month  of  Septemher 
was  entirely  devoted  to  this  branch  of  the  investigation. 

The  object  of  this  method  of  inquiry  was  to  ascertain  whether  the 
disease,  as  prevailing  tliroughout  these  several  districts,  was  nnifonn  in 
its  character,  difi'ering  only  in  such  modification  in  type  as  may  be  due 
to  local  influences  j  or  whether  these  were  to  be  found  separate  and  dis- 
tinct diseases  in  diflerent  localities,  due  to  entirely  different  causes  for 
their  production :  and  if  uniformity  was  found  to  exist  in  the  character 
of  the  disease  as  now  prevailing,  to  learn  from  practical  and  inteUigmt 
observers  in  each  district  whether,  in  any  essential  particular,  it  dilbES 
fix)m  the  disease  that  has  prevailea  in  other  years. 

PBEYALENOE  OF  THE  DISEASE. 

GDhe  several  districts  visited  were  all  more  or  less  affected  by  the  dis- 
ease, but  to  a  much  less  ext/cnt  than  during  former  years,  except,  per- 
haps, in  the  county  of  Putnam,  where  it  was  prevailing  for  the  firat  time 
as  a  general  and  wide-spread  epidemic,  the  loss  being  estimated  at  firom 
fifty  to  sixty  thousand  dollars.  In  this  county  the  surface  is  sufficiently 
undulating  to  produce  good  drainage ;  the  soil  is  red  clay  on  limestone^ 
Springs  of  jiure  limestone  water  are  abundant,  and  woodlawns  b^utl- 
fully  swarded  with  blue  grass  aie  seen  upon  almost  every  farm.  Feed- 
ing swine  has  been  an  extensive  and  profitable  branch  of  farm  industiy 
in  this  county,  and  the  herds  are,  therefore,  quite  large  for  a  grass-grow- 
ing section.  During  the  summer  months  hogs  in  this  county  run  upon 
blue  grass  and  clover,  and  are  fed  some  com.  We  found  the  com  so 
fed  often  unfit  for  use,  because  of  a  very  reprehensible  practice  erf  haul- 
ing  to  the  field  for  convenience  in  feeding  and  throwing  it  in  an  open 
rail  pen,  where,  by  exi)osure  to  heat  and  moisture,  it  soon  becomes 
moldy.  The  mean  temperature  in  this  county  during  the  summer  was 
slightly  above,  and  the  rain-fall  considerably  below,  the  average  seasons. 

The  counties  of  Floyd,  Harrison,  and  Washington  possess  much  the 
same  kind  of  soil,  and  are  abundantly  supplied  with  running  springs  oi 
limestone  water ;  but  blue  grass  and  clover  are  not  so  extensively  or 
generally  grown.  In  these  three  counties  hog-raising  is  not  a  brandi  oi 
farm  industry  sufficiently  remunerative  to  induce  the  farmers  to  gener- 
ally enf^age  in  it,  and  the  herds  are,  therefore,  usually  small  and  the 
animals  vers'  imperfectly  cared  for. 

The  observations  made  in  the  counties  of  Greene,  Owen,  Monroe,  Mor- 
gan, and  Bartholomew  were  on  a  line  with  the  White  Eiver  Valley, 
This  and  the  Wabash  Yalley  constitute  i)re-eminently  the  hog-growing 
sections  of  Indiana.  It  is  in  this  part  of  the  State  that  the  disease  has 
prevailed  to  tiie  greatest  extent.  Hog-raising  being  the  leading  busi- 
ness industry,  the  herds  are  ordinarily  quite  large. 

ISo  observations  were  made  in  the  Wabash  country.    In  the  White 
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Biver  Valley  the  disease  has  prevailed  during  the  present  season  to 
much  le«s  extent  than  for  severed  years  past.  Tliis  is  due  in  part  to  the 
fact  that  there  are  not  so  many  hogs  here  as  formerly — great  loss  having 
greatly  discouraged  hog-raising,  a  branch  of  agricultural  industry  here- 
tofore piiramount  to  every  other  interest. 

The  less  prevalence  of  the  disease  is  also  due  in  part  to  the  increased 
facilities  for  selling  to  summer  packers ;  the  approach  of  the  cx)mplaint 
in  any  given  locality  being  the  signal  for  the  selhng  of  every  marketable 
animal. 

In  these  hog-giowing  districts,  the  surface  of  the  country  is  quite  flat, 
aflording  very  imperfect  natural  drainage,  and  as  a  consequence  much 
stagnant  water  prevails.  The  soil  is  a  mixture  of  clay  and  sand.  The 
food  is  mainly  com,  with  some  clover  during,  the  summer  months,  the 
animals  often  subsisting  upon  com  alone  from  the  time  of  birth  to  that 
of  slaughter. 

In  the  county  of  Bartholomew  there  are  several  "  grease  factories," 
where  they  render  dead  animals,  and  it  is  estimated  that  during  the 
year  1876  there  were  rendered  at  these  several  factories  no  less  than  on© 
hundred  thousand  animals  that  died  of  the  disease  in  that  and  adja- 
cent counties. 

It  is  the  concurrent  testimony  of  the  leading  and  most  intelligent  ob- 
serv^ers,  whose  experience  and  observation  have  been  most  extensive, 
that  while  the  disorder  prevails  more  or  less  at  all  seasons  of  the  year, 
it  prevails  to  the  greatest  extent  and  with  most  fatal  effect  during  the 
dry  months  of  the  fall  season,  and  again  during  the  last  winter  and  first 
months  of  spring — February  and  March. 

SYMPTOMS  OP  THE  DISEASE. 

A  greater  degree  of  uniformity  was  found  to  exist  in  the  symptoms 
and  character  of  the  disease  than  was  anticipated  at  the  beginning  of 
the  investigation.  The  first  symptoms  that  usually  attra<5t  the  atten- 
tion of  the  farmer,  indicating  approaching  disease^  is  a  wheezing  cough, 
coupled  with  a  disposition  to  mope.  During  this  period  the  animal 
stands  about  as  if  in  a  "  brown  study,"  with  its  ears  dropped  and  its 
eyes  inclined  to  water  or  matter. 

Following  in  the  usual  succession  of  symptoms  comes  a  failure  in  the 
appetite,  with  occasional  vomiting  and  diarrhea,  although  the  two  last- 
named  symptoms  constitute  an  exception,  to  which  constipation  is  the 
rule. 

A  complete  faUure  in  the  appetite^  intense  thirst,  with  increased  tem- 
perature of  the  body,  indicates  tlie  supervention  of  the  febrile  and  in- 
flammatory stage  of  the  disease.  During  this  stage  the  temperature 
not  infrequently  rises  as  high  as  107o  F.,  as  indicated  by  the  introduc- 
tion of  the  thermometer  into  the  rectum  of  the  animal.  The  cough  in- 
creases ;  the  breathing  becomes  more  accelerated  and  laborious :  the 
respiratory  movements  are  scarcely  observable  in  the  walls  of  thQ  chest, 
but  become  conspicuous  at  the  flank,  and  range  from  30  to  60  inspira- 
tions to  tlie  minute ;  the  arterial  circulation  is  increased  in  jfrequenoy 
and  diminished  in  volume.  Petechial  eruption  is  often  observed  on  the 
skin  and  is  most  distinctly  observable  on  white  animals.  This  is  due  to 
extra vasa ted  blood  from  the  capillaries  into  the  tissues,  which,  on  under- 
going dec()iii])osition,  produces  ulceration  of  the  skin  in  the  future 
course  ot  the  disease,  particularly  if  the  animal  becomes  convalescent. 

In  the  last  stage  the  animal  becomes  very  weak;  staggers  in  gait,  if 
able  to  rise  at  aU ;  refuses  both  food  and  drink ;  fallB  in  temperature 
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fiometimcs  as  low  as  60^  F. ;  seeks  the  sanshine  or  a  covering  of  litter, 
and  speedily  dies.  Emaciation  is  a  rapidly  progressive  symptom  throngb- 
out  the  entire  course  of  the  disease. 

DURATION  OF  THE  DISEASE. 

The  disorder  is  by  no  means  nniform  in  its  duration,  varying  from  a 
few  hours  to  many  days  and  even  weeks.  When  death  oocuis  (mly  a 
few  hours  after  the  attack  a  complication  of  heart  disease  is  nsnally  the 
cause  of  the  rapid  termination  of  the  case.  Early  £Ektality  may  oocor 
also  from  rapid  congestion  of  the  lungs,  producing  hepatization  of  a 
large  x>ortion  of  that  organ.  The  average  duration  of  tiie  disease  can 
be,  therefore,  scarcely  approximated.  Perhaps  five  days  would  inofaide 
the  length  of  time  consumed  in  most  £Ektal  cases,  whereas  a  much  gieato 
length  of  time  is  required  in  cases  that  recover.  In  its  most  vkimt 
epidemic  form  a  much  less  time  than  five  days  would  include  the  ooone 
of  the  disease  in  all  fatal  cases. 

PATHOLOGY  OF  THE  DISEASE. 

As  before  stated,  all  dead  auimals  not  too  flEu*  advanced  in  decomposi- 
tion were  examined,  and  one  or  more  sick  animals  were  selected  from 
each  diseased  herd,  and  after  a  careful  study  of  their  symptoms,  as  com- 
pared with  the  other  sick  stock  of  the  herd,  were  slaughtered  for  exam- 
ination. 

Memoranda  from  thirty  dissections  made  from  fifteen  sei>arate  and 
distinct  herds  fairly  representing  the  disease  as  observed  under  all  flie 
varied  circumstances  as  to  food,  soil,  water,  and  general  managemfgity 
show  the  following  results: 

In  every  case,  without  exception,  disease  of  the  lungs  was  present) 
varying  in  degree  from  slight  congestion  to  complete  softening  tarn 
suppuration  and  inflammation.  In  two  cases  the  lung  disease  was 
tuberculous  in  character.  In  eight  cases  adhesion  occurred  between 
the  costal  pleura  and  lung.  In  six  cases  circumscribed  spots  of  inflam- 
mation were  found  on  the  walls  of  the  heart  and  its  investments  with 
an  eflusion  in  the  pericardial  sack.  In  six  cases  were  small  patcnes  of 
ulceration  of  mucous  lining  of  large  intestine.  In  six  cases  were  oongea- 
tion  of  mucous  lining  of  the  stomach.  In  all  cases  the  liver  presented  a 
darker  hue  than  natural,  in  four  cases  slightly,  and  in  one  greatly  en- 
larged; but  in  all  other  cases  in  size  and  general  appearance  woold 
compare  favorably  with  that  organ  as  usuaUy  observed  in  animals  re- 
garded sound  and  healthy.  The  spleen  was  in  all  cases  discolored,  as 
in  case  of  the  liver.  In  few  cases  there  was  slight  congestion  of  the 
kidneys.  In  one  case  there  was  evidence  of  fatty  degeneration,  and  in 
all  otiiers  the  organ  indicated  a  healthy  condition.  The  blood  was 
always  dark-colored,  the  muscles  pale  and  relaxed. 

The  disease  of  the  lungs  was  in  all  cases  the  leading  pathologicsd  con- 
dition, to  which  all  other  diseased  apx)earances  were  seconds^  in  im- 
portance^ constituting  complications  only. 

A  section  of  the  lung  of  an  animal  slaughtered  during  the  active 
inflanmiatory  state  of  the  disease  shows,  under  the  microscope,  a  com- 
plete solidification  of  lung-tissue,  the  air-cells  being  filled  with  epithelial 
exudation,  no  extravasated  blood  appearing.  A  section  of  the  liver  of  the 
same  animal  shows  a  thickening  of  the  septad  acini  by  a  proliferation'of 
epithetial  cells,  tending  to  or  constituting  fatty  degeneration;  other 
acini  in  the  same  section  exhibit  a  perfectly  healthy  condition.    A  seo* 
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tion  of  intestine  from  same  animal  shows  a  healthy  condition.  These 
three  sections  are  transmitted  with  this  report  for  verification.  (See 
microscopic  sections,  Plate  XV,  Figs.  1,  2^  and  3.) 

The  contents  of  the  stomach  and  intestines  were  liquid  in  six  cases, 
and  dry,  hard,  and  very  dark  colored  in  all  others. 

The  gall-bladder  usually  cont-ained  a  small  quantity  of  thin,  greenish 
fluid. 

The  trachea  and  bronchial  tubes  contained  a  large  quantity  of  matter 
apparently  consisting  of  mucus  and  broken-down  epitiielium. 

DIAGNOSIS  OF  THE  DISEASE. 

Judging  from  the  visible  causes  that  appear  most  active  in  its  devdop- 
ment^ — the  symptoms  and  pathology  of  the  disease — ^we  feel  warranted 
in  pronouncing  it,  in  its  milder  manifestations,  bronchial  catarrhj  and,  in 
its  most  active  and  fatal  form,  catarrhal  pneumonia. 

There  is  no  symptom  uniformly  present  in  the  disease',  as  we  have 
observed  it,  that  bears  any  analogy  to  the  symptoms  of  cholera  as  affect- 
ing the  human  subject,  and  the  term  "hog-cholera"  is  therefore  a  mis- 
nomer; and  although  there  is,  ordinarily,  little  or  nothing  in  a  name, 
in  this  instance  the  misnaming  of  the  disease  has  been  a  source  of  incal- 
culable loss,  by  suggesting  a  Me  of  treatment  irrationally  administered 
and  calculated  to  aggravate  rather  than  cure  it 

ITS  OATJSE. 

It  is  when  seeking  the  cause  of  this  wide-spread  epidemic  disease  that 
the  field  of  investigation  takes  widest  range.  As  already  stated,  it  pre- 
vails more  or  less  at  all  seasons  of  the  year,  and  under  almost  every  c<m- 
ceivable  condition  and  combination  of  conditions  as  to  soil,  food,  water, 
locality,  and  general  management;  but  the  difference  in  its  prevalence 
under  certain  circumstances  is  so  marked  and  uniform  that  from  these 
facts  we  may  derive  some  definite  information  as  to  the  causes  most  active 
in  development. 

The  past  history  of  the  disease  would  indicate  that  it  originated  in  this 
country  at  a  time  when  the  condition  of  swine  was  visibly  altered  from 
a  comparative  state  of  nature  to  one  of  more  perfect  domestication. 
When  the  country  was  new,  affording  almost  unlimited  range,  the  hogs 
i)red.  grew  up.  and  roamed  in  the  forest  until  maturity.  Being  allowed 
the  rree  use  or  their  noses,  and  being  omnivorous  in  nature,  they  fed  on 
worms,  roots,  mast,  and  such  other  food  as  was  provided  and  given  them 
by  their  owners;  they  exercise  as  their  inclination  or  necessities  in- 
clined them;  had  fi^e  access  to  numerous  springs  and  streams  of  run- 
ning water;  slept  in  storm-sheltered  thickets  on  beds  of  clean  leaves, 
and  enjoyed  under  these  circumstances  a  vigor  of  constitution  and  an 
immunity  from  disease  unknown  to  the  modem  swine-breeders  of  the 
country.  As  the  country  became  more  densely  populated,  rendering  it 
necessary  to  clear  up  and  inclose  the  land  for  agricultural  purposes,  the 
lank,  active,  long-nosed  animal  of  the  pioneer  age  began  to  disappear 
in  order  to  give  place  to  a  new  and  more  advanced  civilization  in  the 
history  of  his  race.  A  close  business  calculation  demonstrated  that  a 
hog  led  to  profit  on  food  produced  by  manual  labor  must  have  an  inbred 
tendency  to  take  on  flesh,  and  that  tendency  encouraged  by  close  con- 
finement and  high  feeding. 

The  hog  of  to-day  is  the  result  of  persistent  in-breeding  for  an  obese 
habit,  encouraged  by  want  of  exercise  and  overfeeding.    An  animal 
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quite  comely  in  shape,  early  in  maturity,  of  strongly-developed  fattening 
tendencies,  and  of  enieeblcd  constitution,  is  the  intelligent  and  natoial 
result.  An  animal  thus  deprived  in  part  of  the  constitutional  vigor  d 
its  ancestors,  forced  to  give  in  part  the  instinctive  habits  of  its  race  in 
obedience  to  the  regulations  of  modem  farming,  must  necJessarily  have 
acquired  a  diseased  tendency.  If,  under  these  circumstances  in  the  era 
of  modem  swine-breeding,  the  animal  is  more  exposed  to  causes  produe- 
ing  disease,  a  general  i)revalence  of  disease  must  be  the  result  Do 
such  causes  generally  prevail,  which,  operating  upon  well-known  prin- 
ciples in  animal  physiology,  are  calculated  to  produce  the  disease  as  we 
have  observed  it  f  If  not,  we  are  forced,  in  tiie  absence  of  visible  and 
rational  causes,  to  indulge  in  hypothesis,  and  seek  some  hidden  poiison 
which,  operating  to  produce  the  disease,  may,  therefore,  propagate  it  by 
contagion. 

We  have  assumed  that  the  animal  of  the  present  period  is  one  of 
impaired  constitution,  and  that  its  habits,  as  iinposed  by  the  will  of  iii» 
farmer,  as  to  food,  water,  cleanliness,  exercise,  and  rest,  do  not  approach 
80  nearly  a  strict  observance  of  the  laws  of  health  as  do  the  instinctive 
habits  of  the  animal  in  an  unrestrained  state  of  nature.  The  habits  in 
the  latter  state  have  been  briefly  alluded  to  already.  What  sae  the 
altered  conditions  that  conflict  with  the  laws  of  health  as  imposed  by 
the  former  state  f 

POOD. 

In  considering  this  branch  of  the  inquiry  we  will  examine  briefly  the 
subject  of  food.  The  hog  is  an  omnivorous  animal;  he  eats  both  animal 
and  vegetable  food;  his  instinct  demands  and  his  health  requires  it.  In 
his  native  state  he  obtains  the  animal  food  required  by  the  indualrioiia 
use  of  his  nose  in  digging  for  worms  and  insects;  but  the  most  improved 
methods  of  modem  swine-breeding  have  proclaimed  the  nose  of  t^e  hog 
a  useless  appendage,  and  bred  it  to  the  smallest  possible  size— a  thing 
of  beauty  to  adorn  a  ring.  The  animal,  thus  deprived  of  the  natorfd 
means  of  obtaining  a  supply  of  animal  food,  is  forced  to  subsist  almost 
exclusively  ui)on  vegetable  diet,  consisting  almost  wholly  of  com.  That 
this  style  of  feeding  long  pursued  is  not  conducive  to  tie  highest  state 
of  health  would  seem  seLf-evident.  In  the  hog-growing  districts,  com 
alone  is  often  the  only  food  fed  to  swine  from  birth  to  slaughtering, 
and  it  is  in  these  districts  that  the  disease  is  most  prevalent  and  fatcSL 
On  the  contrary ,  hogs  fed  the  ott'al  from  milk  and  cheese  factories,  0r 
from  city  and  hotel  garbage,  are  always  most  free  fit)m  disease.  In  the 
city  of  New  Albany,  Indiana,  there  are  more  swine  to  the  square  mile 
than  elsewhere  in  the  State;  their  rights  are  somewhat  sacred;  they 
run  in  every  street,  sleep  in  every  alley,  and  break  into  almost  every 
yard;  as  scavengers  they  constitute  a  sort  of  independent  body  of  health 
police,  auxiliary  to  the  board  of  health ;  the  average  councilman  regfurdfl 
them  in  some  sense  as  his  constituency,  and  the  people,  therefore,  have 
vainly  prayed  for  hog-ordinances  and  nog-cholera,  and  still  the  animal 
feeds  upon  our  bounty,  multiplies  his  race,  and  ahnodt  defies  disease. 

WATER. 

During  the  diy  months  of  the  fall  season  it  seldom  happens  that  hogs 
have  a  i)ropcr  sii])ply  of  good  i)ure  water,  even  in  well-watered  districts 
of  country,  in  all  the  herds  examined  where  the  disease  prevailed,  in 
but  one  instance  was  a  proper  supply  of  pure  water  observed;  in  a  large 
number  of  cases  there  was  positively  no  water,  only  thin  mud  at  tiie 
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watering  place.  At  the  farm  of  Mr.  Qninn,  near  Hartsville,  Indiana, 
where  the  disease  was  prevailing,  twelve  head  of  sick  animals  were  run- 
ning in  an  inclosure,  and  when  the  proprietor  was  asked  about  the  sup- 
ply of  water,  he  saia, "  There  was  plenty — a  good  spring."  On  personal 
examination  the  spring  was  found  to  issue  from  a  lull-side,  with  but  lit- 
tle incline ;  from  the  place  where  it  issued  to  the  point  where  it  disap- 
peared from  exhaustion — a  distance  of  some  40  feet — there  was  a  long 
bed  of  thin  mud,  and  no  visible  appearance  of  running  water  at  any 
point.  He  was  asked  on  our  return  when  he  last  inspected  the 
watering  place,  and  answered,  "  This  morning.'^  He  was  then  asked  if 
he  thought  the  supply  of  water  at  that  spring  would  supply  a  few  horses 
or  cattle  with  water,  if  the  hogs  were  taken  out,  and  he  replied  promptly 
in  the  negative,  and  when  asked  by  what  process  of  reasoning  he  came 
to  the  conclusion  that  water  of  acknowledged  unfitness  for  anything  else 
was  quite  good  enough  for  hogs,  and  sick  ones  at  that,  he  replied,  in  sub- 
Btance,  that  hogs  would  not  use  water  until  they  rendered  it  unfit  for 
any  other  kind  of  stock  I 

We  mention  this  case  in  detail  because  it  fairly  represents  the  views 
of  the  average  farmer  upon  the  snbject  of  water  for  swine — "  any  water 
is  good  enough  for  a  hog.'' 

CLEANLINESS. 

The  domesticated  animal  does  not  approximate  the  habits  of  his 
pioneer  ancestor  in  point  of  cleanliness.  It  is  the  instinctive  habit  of 
the  animal  to  bathe  in  water  and  wallow  in  mud  to  counteract  heat  and 
as  a  protection  against  flies ;  but  in  a  state  of  nature,  when  the  mud  has 
served  its  purpose,  the  animal  cleanses  himself  by  friction  with  the 
nearest  tree ;  the  filthy  bed  which  the  domestic  animal  becomes  satisfied 
to  occupy  in  a  state  of  confinement  is  never  occupied  by  animals  run- 
ning in  the  forest,  and  given  opportunity  to  make  and  change  their 
sleeping  places  at  will — ^in  short,  when  allowed  to  provide  for  his  own 
existence,  he  exercises  a  more  intelligent  regard  for  his  wants  than  is 
ordinarily  exercised  for  him  by  his  owner,  who  attempts  to  supersede  in- 
stinct by  reason. 

The  frequent  allusions  made  to  the  native  hog  may  provoke  the  in- 
quiry, Are  we  to  return  to  the  ill-shapen  and  ungainly  animal  of  forty 
years  ago  ?  Certainly  not.  In  this  age  of  high-priced  com,  such  an  an- 
imal is  unworthy  of  an  existence.  The  only  thing  to  be  admired  of  him 
is  his  health  and  constitution ;  the  only  useful  lesson  to  be  derived  from 
allusion  to  his  history  is  the  means  by  which  these  were  acquired  and 
maintained.  Food,  fe^ulty  in  character  and  wanting  in  variety  5  water, 
deficient  in  quantity  and  purity ;  quarters,  too  limit^  in  space  and  filthy 
in  condition,  are  the  three  leading  factors  in  the  production  of  disease  ol 
swine. 

Special  attention  was  given  to  the  examination  of  the  surface  land  oc- 
cupied by  diseased  animals,  and  while  there  were  exceptional  cases,  in 
quite  a  large  majority  of  instances  they  were  running  in  fields  producing 
quite  a  luxuriant  growth  of  weeds  which,  during  that  season,  were  shed- 
ding tlieir  seed,  bloom,  and  leaves.  The  earth  was  exceedingly  dry  and 
dusty.  In  traveling  through  the  fields  the  animals  created  a  dust  from 
the  earth  and  from  the  weeds  also,  which,  together,  were  taken  into  the 
air-passages  and  lungs  with  the  air  breathed,  constituting  an  active 
source  of  irritation.  While  pursuing  this  branch  of  the  inquiry  we  were 
informed  by  some  intelligent  observers  that  they  had  noticed  that  ani- 
mals running  in  such  fields,  particularly  wheat  and  rye  stubble,  over- 


428         REPORT   OP   THE   COMMISSIONER   OP   AGRICULTURE. 

grown  with  weeds,  were  the  most  unhealthy ;  and  under  these  dream- 
stances  the  greatest  amount  of  disease  was  observed.    It  is  at  this 
particular  season  of  the  year  that  hogs  are  most  neglected.    Having  been 
turned  out  during  the  summer  months  to  take  care  of  themselyeSy  while 
the  grass  is  green  and  filled  with  nutritious  qualities,  they  thrive  and 
do  well ;  but,  at  the  approach  of  the  dry  season,  green  grass  gives  i^aoi 
to  that  which  is  mature  and  dry,  in  which  state  it  is  indigestible  and 
constipating.    The  water  at  this  particular  season  fiedls.    It  is  also  at 
this  season  that  swine  keep  their  skin  clothed  with  mud  as  a  protection 
against  flies,  seriously  interfering  with  its  healthy  functions  as  aoxiliaiy 
to  the  lungs  and  otiher  depurating  organs  of  the  body.    This  is  the 
season  when  the  cold  nights  precipitate  heavy  dews,  and  while  nm- 
ning  through  the  grass  and  weeds,  during  the  nights  and  early  morn- 
ing hours,  the  animals  become  wet  and  cold,  to  be  dried  off  and  scordied 
in  heat  and  dust  at  the  returning  noonday.    During  the  nights  th^ 
are  chilled,  sending  the  blood  from  the  surface  to  the  intermd  organs 
of  the  body,  and  breathe  a  damp,  cold  atmosphere;  during  the  daj 
they  are  overcome  with  enervating  heat,  and  breathe  a  dry  atmosphere, 
loaded  with  dust  and  dry  particles  of  decaying  vegetation.    Is  not  this 
an  array  of  existing  circumstances  well  calculated  to  excite  catarrhal 
affections,  and  are  not  Uiese  conditions  as  universally  present  over  a 
large  area  of  country  as  the  disease  itself  f   It  may  be  objected  that  the 
disease  sometimes  prevails  where  the  conditions  mentioned  are  wanting. 
That  it  does  prevail  in  some  instances  where  there  is  no  visible  oanee 
for  its  production  is  true,  but  the  instances  are  of  rare  occurrence.    As 
before  stated,  it  prevails  again  in  an  active  and  fatal  form  during 
the  months  or  FeJ^ruary  and  March.   This  is  the  season  when  bronchial 
and  lung  diseases  prevail  among  the  human  family,  due  to  the  atmos- 
pherical changes,  and  exposure  to  the  damp  earth  then  in  a  state  of 
alternate  freezing  and  thawing.    Swine  are  similarly  affected  during 
that  period  of  the  year  from  the  same  cause;  and  being  more  generally 
exposed  to  these  causes  than  the  human  family,  are  more  liable  to  such 
diseases  in  their  epidemic  form.    The  principal  objection  to  this  rational 
theory  of  the  cause  of  the  disease  is  that  it  is  found  to  exist  at  other 
seasons  of  the  year  than  those  mentioned,  and  under  drcmnstances 
where  almost  all  Uie  conditions  named  are  wanting.    In  a  few  instances 
we  observed  it  where  there  was  no  visible  want  of  first-class  care  in  lie 
management  of  the  swine  as  to  food,  water,  cleanliness,  and  shelter,  and 
when  they  were  running  on  clean  blue-grass  pastures  well  shaded  and 
watered;  but  tlie  prevalence  of  the  d^ease  under  such  circumstaneee 
was  exceedingly  rare.    It  is  the  general  opLoion  among  farmers  that  the 
disease  is  due  to  some  sx>ecific  poison,  and  is  contagious  in  character. 
This  opinion  was  generally  entertained  by  the  farmers  of  Putnam 
county,  where  the  disease  prevailed  this  season  for  the  first  time  as  a 
genei-ai  and  widespread  epidemic.    Many  claimed  that  the  disease  was 
communicated  by  a  lot  of  diseased  swine  driven  through  that  county 
from  the  county  of  Boone ;  but  many  cases  occurred  on  farms  entiiely 
off  the  route  traveled  by  the  diseased  animals,  and  entirely  isolated 
trom  public  highways,  and  upon  which  no  new  or  strange  animals  had 
been  introduced  by  purchase  or  otherwise.    A  toll-gate  keei)er  living 
near  the  village  of  Bainbridge,  in  that  county,  had  a  few  swine  running 
at  large,  and  coming  in  close  contact  with  all  the  animals  driven  ovei 
the  road,  and  still  they  had  escaped  the  disease;  while  those  occupying 
inclosures  by  the  roadside  generally  had  it.    Numerous  instances  wew 
reporteil  by  reliable  and  intelligent  men,  where  the  disease  previdled 
upon  one  farm  with  but  a  partition  fence  separating  the  sick  anhnali 
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from  those  of  a  neighbor,  in  an  adjoining  field,  and  the  latter  not  be 
affected  by  it.  No  case  of  this  kind  was  reported,  where  a  stresun  of 
water  led  Irom  the  diseased  herd  to  the  opposite  lot  of  animals,  in  which 
the  latter  escaped;  which  circumstance  would  indicate  that  while  the 
disease  may  not  be  strictly  contagious  it  becomes  infectious,  and  can  be 
transmitted  by  contact  with  diseased  matter.  Experimental  operations 
conducte<l  with  a  view  to  ascertain  this  fact  were  wanting,  because  of 
the  lack  of  absolute  knowledge  that  the  animals  operated  upon  would 
not  have  had  disease  without  the  introduction  of  diseased  matter  by 
inoculation ;  barring  this  doubt,  the  introduction  of  diseased  matter  into 
the  system  of  a  well  animal  produces  the  disease  in  four  out  of  five 
sases.  It  is  a  safe  practice  to  separate  the  sick  from  the  weU  animals  at 
the  very  first  indication  of  approaching  disease.  The  eating  of  the  flesh 
of  the  dead  animals,  dying  of  the  disease,  by  those  surviving,  is  a  very 
reprehensible  practice,  and  should  under  no  circumstance  be  allowed. 
The  dead  shoidd  be  speedily  removed  and  buried  or  cremated.  Some 
farmers,  however,  claim  that  where  they  allowed  the  sick  to  eat  the  dead 
the  animals  seemed  to  recover  faster  by  the  practice — an  observation,  if 
correctly  made,  only  demonstrating  tliat  the  herd  was  suffering  from 
want  of  animal  food  to  such  an  extent  that  that  furnished  them  in  a  dis- 
eased condition  did  them  more  good  than  harm.  Those  holding  to  the 
theory  of  contagion  generally  agree  in  the  period  of  incubation  as  rang- 
ing from  ten  to  twelve  days. 

lilr.  William  B.  Taylor,  of  Martinsville,  Ind.,  a  gentleman  of  long 
experience  as  a  feeder  and  packer,  and  an  intelligent  observer  of  the 
disc^ase,  states  that  when  a  herd  of  diseased  animals  were  turned  in  a 
field  with  others  not  previously  exposed,  that  the  disease  would  almost 
invariably  run  through  the  entire  diseased  herd  before  attacking  the 
others ;  and  Mr.  Joseph  Goss,  of  Gosport,  Ind.,  a  feeder  and  packer  of 
forty  years'  experience,  and  a  most  careftu  and  intelligent  observer,  cor- 
roborates the  statement  of  Mr.  Taylor. 

THE  DISEASE  AS  AFFEGTINa  DIFFEBENT  BREEDS. 

This  branch  of  the  inquiry  was  forced  upon  our  attention  by  certain 
parties  who  claimed  in  behalf  of  certain  breeds  of  swine  a  partial  or 
complete  immunity  from  the  disease.  Unfortunately  our  field  for  obser- 
vation in  this  regard  was  not  good,  since  all  the  animals  observed  were 
grades  in  which  the  Poland-China  and  Berkshire  blood  largely  pre- 
dominated. The  best  information  gained  upon  the  subject  was  to  the 
elTect  that  the  breeds  for  which  such  immunity  was  claimed  were  those 
not  in  general  use,  and  that  the  absence  of  loss  from  such  breeds  is  due 
to  the  suiall  number  of  such  animals  existing  in  the  diseased  districts. 
Such  claims  were  made  in  behalf  of  the  Chester  Whites  and  Jersey  Beds. 
We  saw  none  of  either  of  these  breeds  in  our  travels,  either  sick  or  welL 
The  latter  breed  may  have  a  partial  immunity  from  these  conside):ations. 
It  is  an  Eastern  bred  animal,  developed  in  a  section  where  in-breeding, 
close  continement,  and  over-feeding  and  monotonous  diet  are  not  so  gen- 
eially  practiced  as  in  the  West,  and  that  breed  has,  therefore,  possibly 
a  better  constitution  with  which  to  resist  diseased  tendency. 

EECUEEENCE  OP  THE  DISEASE. 

• 

All  expenenced  feeders  agree  in  the  opinion  that  animals  having  the 
disease  and  recovering  from  it  seldom  have  a  second  attack,  and  state 
that  in  purchasing  animals  to  feed  preference  is  always  given  to  those 
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that  Lave  gone  througli  with  the  disease.  We  are  inclined  to  accept 
this  opinion  as  of  little  consequence,  for  the  reason  that  such  as  are  fed 
for  pork  do  not  aftbrd  a  sufficient  lapse  of  time  to  clearly  demonstrate 
this  point;  and,  on  the  contrary,  among  breeding  anifnals  that  are 
allowed  to  live  older,  in  which  timely  opportunity  is  given,  our  informa- 
tion is  that  a  second  attack  is  not  an  unusual  occurrence. 

HEREDITARY  EFFECT  OF  THE  DISEASE. 

Females  having  the  disease  when  breeding  almost  invariably  east 
their  young.  If  they  escape  that  accident,  the  ofGspring  nsually  dk 
very  soon  after  birth.  Subsequent  litters  from  the  animal,  after  com- 
pletely recovering  from  the  disorder,  do  not  api)ear  to  be  wanting  in 
vigor,  and  do  not  exhibit  a  greater  aptitude  for  the  disease  than  other 
animals. 

PBEYENTION  OF  THE  DI3EASS. 

The  widespread  prevalence  of  the  disease,  its  rapid  oonrse  and  dread- 
ftd  fiatality,  warrant  the  opinion  that  measures  of  prevention,  if  diaoor* 
ered  and  applied,  will  be  much  more  beneficial  inresultthan  tilie  disoovei; 
of  a  successful  line  of  treatment  for  the  disease,  unless  Hiat  treatment 
shall  consist  of  some  specific  remedy,  a  practical  use  of  which  can  he 
made  by  the  farmers  in  all  stages  of  the  complaint.    That  such  a  remedy 
will  be  discovered,  we  are  of  opinion,  is  not  within  the  range  of  pnAMk- 
bility.    The  measures  necessary  to  prevent  disease  in  domestic  ftT>iiwni« 
embrace  within  their  range  a  careful  study  of  their  natural  habits  and 
wants,  and  a  strict  observance  of  the  laws  of  health  that  govern  all 
animal  life,  the  principles  of  which  are  the  same  in  tiieir  appucation  to 
the  inferior  animals  as  to  man.    Those  errors  alluded  to  when  considerij^ 
the  cause  of  the  disease^  as,  in  our  opinion,  largely  contributing  tCK  if 
not  wholly  the  cause  of,  its  development,  must  be  corrected.    The  iaea 
that  swine  are  exempt  from  the  ordinary  laws  governing  health,  and 
will  thrive  under  any  and  all  circumstances,  must  be  abandoned.    Forced 
to  keep  pace  in  his  superior  development  with  the  civilization  of  the  a^ 
in  which  he  Uves,  he  requires  additional  care  in  his  management  m 
order  to  ward  off  the  numerous  ills  to  which  he  is  liable,  many  of  which 
were  unknown  to  his  race  in  its  unimproved  state  of  nature.     The  food 
of  the  animal  should,  at  all  times,  consist  of  tiie  greatest  possible 
variety-;  the  water  drunk  should  be  strictiy  pure;  too  many  guimalft 
should  not  be  herded  together;  the  young  animals  should  be  kept  to 
themselves;  frequent  change  of  locality,  by  shifting  from  one  field  to 
mother;  the  frequent  plowing  up  or  burning  over  of  tiie  lots  usually 
denoted  as  hog-lots  in  order  to  disinfect  them;   frequent  change  of 
ileeping-places,  and  the  removal  and  destruction  of  old,  filthy  bedding- 
natcrial.    During  the  dry  fall  months,  when  the  swine  are  running  at 
urge,  they  should  be  daUy  inspected,  and  at  the  approach  of  that  period 
vhen  the  succulent  grass  is  giving  place  to  the  mature  and  dry^  laxative 
'1,  such  as  bran-mash  or  oil-cake;  or  aperient  medicine^  as  hnseed-oQ 
-^^ui])er  salts,  given  to  counteract  the  constipating  efiect  of  the  dry 
-  t  lie  wateruig-places  daily  inspected ;  if  running  in  open  fields 
t^    M^4i  weeds  and  grass,  they  should  be  taken  out  at  night  and  kept 
...     |m>  .old,  wet  grass,  and  turned  into  woods,  if  there  is  such  a  place 
, .  1      ^     r.oy  piionid  be  kept  from  weedy  and  stubble  fields  during  the 
liy      ,irM         hp  fnii  se^'^" ,  ^^'^th  day  and  night.    When  confined 
.oi^.     .-c—    ^--.  ,hrH,     -   :>ieaned  daily,  and  disinfected  when 
ifopo.    "!>  ,^.    /    -ip."»Ariuj  ^iii^TiTiated  lime,  or  with  dry* 
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fresh  (lirt.  The  opinion  that  com,  almost  alone,  is  sufficient  food  for 
Bwine,  and  contains  all  that  is  necessary  for  the  growth  and  develop- 
ment of  the  animal,  will  not  be  abandoned  by  the  average  farmer  until 
after  many  costly  lessons  from  experience,  while  attempting  to  freight 
their  com  crops  to  market  through  this  uncertain  medium  of  transpor- 
tation. A  judicious  and  intelligent  system  of  in-breeding  cannot  be 
abandoned  without  a  rapid  reversion  to  the  ill-shapen  animal  of  forty 
years  ago,  and  we  do  not  insist  that  iu-breeding,  when  judiciously  and 
intelligently  practiced,  is  materially  deteriorating  in  its  influence  upon 
the  health  and  constitution  of  swine;  it  is  only  by  coupling  animals  near 
related,  that  have  a  constitutional  defect  or  a  diseased  tendency,  and 
where  these  defects  and  tendencies  are  duplicated,  that  such  a  course 
becomes  positively  iiyurious.  In  the  natural  state  of  swine,  when  run- 
ning  at  large  and  growing  up  without  man's  intervention,  in-breeding 
frequently  occurs;  and  the  bad  tendencies  are  warded  off  by  the  more 
vigorous  males  fighting  off  or  destroying  the  feeble  ones  and  becoming 
the  sires  of  the  race.  Thus  nature  provides  for  a  "survival  of  the 
fittest."  In  artificial  breeding,  the  selections  made  for  breeding  purposes 
are  too  often  made  with  special  reference  to  shape  and  beau^,  and  too 
httie  consideration  is  given  to  vigor  and  constitution.  There  is  no  prac- 
tical test  made  in  the  prize-ring  between  the  most  comely  male  and  his 
less  handsome  brother,  as  to  wMch  is  by  nature  best  entitied  to  become 
the  sire;  but  the  breeder  makes  the  choice  from  other  considerations 
than  "might  makes  right."  Good  feeding  is  the  counterpart  of  good 
breeding;  but  there  is  a  marked  difference  between  good  feeding  and 
overfeeding  or  stufiing.  Good  feeding  consists  in  giving  an  amount  of 
good  healthy  food  in  sufficient  variety  to  provide  for  the  waste  of  the 
body,  and  in  quantity  only  sufficient  to  develop  the  fnture  growth  of  the 
animal.  Overfeeding  or  stuflBuig  consists  in  pushing  the  amount  of  food 
to  the  full  assimilative  capacity  of  the  animal,  with  a  view  to  the  greatest 
possible  amount  of  excessive  flesh.  The  first  is  essential  to  good  breed- 
ing; the  other  is  deteriorating  to  the  constitutional  vigor  of  the  animaL 

TBSATMENT  OF  TKB  DISBASB. 

This  branch  of  the  subject  we  might  sum  up  in  these  few  words:  No 
remedy  was  discovered  having  any  marked  beneficial  effect  upon  the 
disease  when  once  fully  established ;  no  farmer  was  found  who  ever  in 
his  own  experience  tried  any  remedy  or  remedies  that  seemed  to  exert 
any  well  marked  curative  effect  upon  the  disease.  Many  isolated  cases 
were  reported ;  one  animal  recovered  by  having  the  tip  end  of  its  tail 
cut  off;  two,  by  being  saturated  with  coal-oil,  and  a  few  others  of  like 
absurdity. 

The  auDouncement  of  the  names  of  the  individual  members  of  the 
comiiiissioii  appointed  to  conduct  this  examination  brought  to  our  notice 
by  let  tor  a  large  number  of  so-called  hog  "cholera  cures,'' which  their 
several  i>roi>rietor8  asked  us  to  test,  or  aJlow  them  to  test  in  our  pres- 
ence. As  th(^  requests  were  coupled  with  the  expressed  or  understood 
coiulitiou  that  in  case  said  remedies  proved  efficient  cures  their  proprie- 
tor should  have  the  benefit,  for  his  private  use  and  gain,  of  an  ofdcial 
indorseinent  of  the  remedy,  we  did  not  think  the  investigation  of  such 
remedies  for  such  purpose  came  within  the  range  of  duties  properly 
devolving  upon  a  commission  appointed  to  make  an  investigation  at  the 
public  lixpense  for  the  public  good,  and  therefore  declined  to  answer  all 
comnuiiiications  relating  to  such  subjects.  What  valuable  discoveries 
left  ill  temporary  obscurity  by  our  coorse  m  the  matter  time  alone  must 


432         REPORT   OF   THE   COMMISSIONER   OF  AGRICUIiTURE. 

disclose.  We  must  say  that  in  this  matter  we  were  not  influenced  hj 
a  strict  regard  to  the  observance  of  a  high-toned  professional  code  A 
medical  ethics,  but  entirely  from  a  sense  of  the  proper  discharge  of  i 
public  duty.  The  sick  herd  of  Mr.  Quinn,  previously  alluded  to.  was 
taken  as  one  offering  a  fair  opportunity  for  treatment.  The  sick  ammals 
were  all  in  the  formative  stage  of  the  disease,  and  surrounding  dream- 
stances  seemed  favorable  to  their  cure.  They  were  confined  to  proper 
limits,  in  a  pen  well  situated  as  to  health  and  comfort^  and  were  given 
a  dose  of  purgative  mediciae  as  a  starting  point,  consisting  of  Glauber 
salts.  It  was  obsers'^ed  by  all  with  whom  we  conversed  that  a  larger  per 
cent,  of  recoveries  occurred  from  among  those  animals  that  at  the  com 
mcncement  of  the  disease  had  vomiting  and  diarrhea  than  from  others 
The  dry  and  hard  condition  of  the  fecal  matter  found  in  the  ftninmla  dis- 
sected leads  to  the  belief  that  purgatives  at  the  commencement  of  disease 
would  always  be  a  judicious  course.  Bromide  of  ammonia  was  then 
given  in  solution  in  doses  of  30  grains  every  six  hours.  IMa  remedy  we 
tested  at  the  suggestion  of  the  Agricultural  Department,  at  the  instance 
of  a  gentleman  who  insisted  that  inasmuch  as  it  exerted  a  salutary  effect 
in  the  disease  of  cholera  as  affecting  the  human  subject,  it  might  prove 
equally  beneficial  in  such  disease  in  swine.  So  it  might,  but  we  did  not 
find  that  an  analogous  disease,  and  therefore  the  remedy  having  no 
properties  calculate  to  meet  the  character  of  the  disease  that  we  did 
findj  proved  of  no  practical  benefit  in  its  treatment,  the  animals  dying 
in  about  the  same  proportion  as  when  not  subjected  to  any  plan  of  treat- 
ment, but  left  entirely  to  themselves.  Mr.  Stadda's  herd,  in  the  same 
counfy,  was  subjected  to  the  same  plan  of  treatment  with  the  same  re- 
sults. The  herd  of  Mr.  Thomas,  in  Harrison  county,  was  treated  under 
our  direction  by  giving  a  mild  purgative  at  the  commencement  of  tiM 
disease,  and  during  the  acute  infiammatory  state  of  the  complaint  ad- 
miuistered  antimonials  as  a  sedative  to  the  circulation,  and  in  tiie  sec- 
ond stage  tonics  and  nutritious  food  of  milk,  mill-feed,  and  vegetables, 
but  the  per  cent,  of  deaths  remained  much  the  same  as  when  not  treated 
Other  isolated  cases  occun^cd  under  circumstances  where  extra  car©  and 
efibrt  was  made  in  trying  to  effect  a  cure  by  several  different  lines  of 
treatment,  but  candor  compels  the  admission  that  as  far  as  relates  to  the 
discovery  of  any  i>lan  of  treatment  proving  sufficiently  efficient  to  enti- 
tle it  to  respectable  consideration,  our  efforts  were  without  good  results. 
And,  lest  our  speculations  and  theories  as  to  the  proper  line  of  treatment 
may  be  wrong,  and  present  further  obstacles  in  the  way  of  the  discovery 
of  a  successful  remedy,  we  will  refrain  from  giving  them,  ])referring  to 
present  such  i)oints  only  as  we  fully  believe  will  be  of  practical  value. 
I  remain,  very  respectfully,  your  obedient  servant, 

T^.  W.  VOYLES,  M.  D. 
"jrvTT-  ^T/nAv-       vTt,    Novemher  23,  187^ 
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this  State  t  Is  it  one  and  the  same  disease  from  which  the  hogs  are 
dying  in  the  different  parts  of  itt  K  but  one,  what  are  its  symptoms, 
post-mortem  appearances,  nature,  and  cause  f  And  what  are  tiie  means 
by  which  such  losses  may  be  diminished  or  entirely  prevented  t  These 
are  the  questions  which  it  seemed  most  important  to  answer;  they  are 
those  to  which  my  time  has  been  entirely  devoted. 

It  was  found  very  difSicult  to  obtain  information  of  localities  in  which 
the  disease  existed  5  for  although  requests  were  made  through  our  news- 
papers  for  such  information,  and  although,  as  I  have  since  learned,  swine 
were  dying  largely  in  every  section  of  the  State,  I  received  during  the 
whole  time  but  three  letters  naming  such  localities.  If  to  this  we  add 
that  a  large  part  of  this  State  is  without  railroads ;  that  the  farms  are 
large,  and,  consequently,  the  countiy  is  thinly  settled ;  that  usually  but 
few  hogs  are  kept  on  each  place,  it  is  seen  that  a  great  part  of  the  time 
must  have  been  spent  in  unproductive  work  in  searching  out  infected 
localities,  and,  when  these  were  found,  in  traveling  irom  farm  to  farm  to 
find  herds  suitable  for  experiment,  or  dead  animals  for  examination. 
These  facts  must  explain  the  small  number  of  experiments  which  I  was 
able  to  carry  out. 

To  give  a  connected  view  of  the  subject,  and  one  convenient  for  refer 
ence,  the  report  is  presented  under  the  following  headings : 


THE  LOSSES  OF  BWINE. 

a.  Extent  of  disease,  number  and  percentage  of  deaths. 

b.  Are  the  great  bulk  of  these  losses  caused  by  one  disease,  or  are 
they  more  equally  distributed  among  all  those  to  which  these  fi.TiiTnft.li 
are  subject  f 

n. 

THE  CONTAGIOUS  HOG-FEVEB, 

a.  Symptoms. 

b.  Post-mortem  appearances. 

c.  Nature. 

d.  Cause. 

m. 

MEANS  OF  PBEYENTION. 

a.  Hygienic  and  medical  treatment. 

b.  Sanitary  regulations. 

EXTENT  OF  DISEASE,  NTJMBEB  AND  PEBOENTAGE  OF  DEATHS. 

2sorth  Carolina  is  a  State  with  a  great  diversity  of  soil  and  climate^ 
In  the  western  or  mountainous  part  the  summers  are  not  excessively 
hot  nor  the  winters  extremely  cold,  and.  with  the  exception  of  river  bot- 
toms which  are  of  comparatively  small  extent,  the  soil  is  rolling  and 
naturally  well  drained ;  the  water  is  good ;  there  is  no  malaria^  and  the 
country  is  rightfully  considered  a  very  healthy  one.  Extending  from 
the  mountains  for  two  hundred  miles  eastward  is  a  strip  of  country  much 
of  which  is  not  sufficiently  rolling  for  good  drainage  through  the  com- 
pact subsoil,  and  in  a  large  part  of  which  intermittent  fever  prevails  to 

28  AGR 


484        BEPOBT  OF  THE  COMMISSIONEB  OF  AOBICULTUBE. 


a  considerable  extent  among  ]>eople.  Still  farther  east  is  a  strip  of 
sandy  and  swampy  country,  extremely  malarious,  and  very  subject  to 
intermittent  fever  and  other  diseases  of  malarial  origin. 

Now,  if  our  hogs  were  dying  of  unhealthy  surroundings  5  if  thwr  dis- 
ease or  diseases  originate  to  any  extent  from  malarious  emanations,  it 
is  certainly  in  this  eastern  belt  that  we  should  expect  to  find 'by  fiar  me 
largest  percentage  of  losses.  We  should  not  be  disappointed  in  finding 
a  few  in  the  central  belt,  but  in  the  healthy,  elevated  west,  where  the 
hogs  roam  in  vast  mountain  forests,  we  should  certainly  expect  an  un- 
usual freedom  from  disease,  especially  in  summer.  Viewing  the  matter 
Irom  this  starxdi)oint,  I  visited  the  western  and  centi^al  sections,  and 
would  have  gone  to  the  seaboard  if  my  ot^ti  health  had  not  failed  me 
at  this  point. 

Fortunately  statistics  have  been  collected  of  the  number  of  deaths 
among  swine' in  the  different  parts  of  the  State  for  the  year  ending  April 
1, 1878,  and  these,  as  far  as  can  be  obtained  (twenty-three  countiesonly 
out  of  ninety -four),  are  as  tbllows : 


CooBtiM. 


Bertie 

Buncombe . 

Bark 

Camden .... 
ChAtham ... 
Cherokee... 

Clay 

Craven 

Cumberland 
Curritnck  .- 
Franklin... 
Guilford.... 
Hyde 


Total  number!  Number  of !' 
of  Bwine.     |    deatha.    j 


22,286 

12, 076 

6,341 

5,  586  i 

27.858  ' 

5,183 

4, 91»K 

11,416 

Vi,  466 

7,064 

16.0io 

2*J,  302 

8,358 


5. 151 
3,194 
1,940 
2.158 
9,  ](I3 

508 
1,286 
3,493 
2,  006 
2.451 
6,359 
1,041 

888 


C^onties. 


Lenoir 

McDowell . 

Hnrtin 

Mitchell... 

Pender 

Person 

Kichmond . 
Robeson... 

Ruwan 

Wake 

Total 


Total  nomber 
of  awixiA. 


16  G04 

8,89 

6,011 

2.868 

12, 755 

8.670 

8,972 

1,386 

14.064 

i.«n 

12. 789 

3,08* 

10, 030 

1.192 

27,411 

3,764 

14.409 

1.943 

17.44« 

4.m 

804.492 


Nombertf 
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That  is  to  say,  togs  have  died  to  an  alarming  ext-ent  from  Cherokee, 
Mitchell,  and  Buncombe  counties  in  the  mountains,  to  Camden,  Currituck, 
and  Craven  on  the  seaboard,  ^ov  was  the  year  above  reported  an  ex- 
ceptional one,  as  these  losses  are  now  being  repeated  in  Haywood  and 
Yancy  in  the  west,  and  from  thence  in  localities  eastward  to  the  sea. 
Speaking  in  round  numbers  we  have  reports  here  from  one-fourth  of  the 
counties  in  the  JState,  and  these  counties  in  1870  contained  about  one- 
fourth  of  the  hogs  in  the  State,  and  contain  now  very  nearly  the  same 
number  as  then.  We  may,  iLerelore,  estimate  the  losses  in  the  entire 
State  at  four  times  the  number  in  these  counties,  say  200,000.  Taking 
the  counties  mentioned,  the  loss  amounts  to  21.J  per  cent,  of  the  whole 
stock,  and  ranges  from  3Sh  per  cent,  in  Camden  to  only  4 J  per  cent,  in 
Guilford. 

ABE  THESE  LOSSES  THE  RESULT  OF  A  SINGLE  DISEASE  t 


This  question  has  beeu  raised  again  and  again,  whenever  any  measure 
has  been  ])ioposed  for  diminishing  the  death-rate  of  these  animals,  and 
notwithstiinding  investigators  in  widely  dili'ercnt localities  have  observed 
siinihir  syiui)toias  and  similar  j^oi^mortoH  appearances^  the. great  ob- 
jection to  siinitarv  laws  has  always  been  the  unceitainty  in  regard  to  the 
aflectioii  or  allections  from  which  death occuiTcd.  It,  therefore,  seemed 
ad\isal)le  to  ^'isit  a  large  part  of  the  State  in  order  to  <lecide  this  ques- 
tion of  j>iimary  importance.  The  disease  was  seen  by  the  writer  in 
Haywood,  Buncorabe,  and  McDowell  counties,  in  the  mountain  distticti 
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n  Eowan,  ISIeckleuburg,  Lincoln,  Gaston,  and  Alamance,  in  the  central 
3elt,  and  particular  inquiries  were  made  of  those  who  had  observed  it 
n  the  counties  bordering  on  the  coast.  Several  counties  not  enumera- 
:ed  above  ^vere  visited,  but  I  was  not  successful  in  finding  infected 
ocalities.  My  greatest  regret  is  that  I  was  not  able  to  make  personal 
)bservations  in  every  part  of  the  State. 

In  eacli  of  the  counties  mentioned  a  considerablQ  number  of  herds 
tvere  visited  and  examined,  and  without  exception  the  living  animals 
^resented  similar  sjTuptoms,  and  the  dead  ones  showed  similar  changes 
n  the  (lillereut  organs  of  the  body.  Slight  variations  were  of  cour86 
)bser^  ed,  as  is  always  the  case  in  any  disease,  but  these  were  as  great 
between  <Ull*erent  individuals  of  the  same  herd,  sick  at  the  same  time, 
IS  between  ditl'eront  herds,  even  in  different  counties.  And,  what  is  of 
a^n^at  importance,  1  did  not  find  a  single  case  in  which  it  could  possibly 
be  su[)posed  that  death  resulted  from  a  local  disease;  but  in  every 
3a*^e  a  v;iriety  of  organs,  belonging  to  different  apparatus,  were  found 
iliseat^ed  ;  the  blood  often  showed  marked  changes;  there  were  extrava- 
sations in  various  parts  of  the  body,  and  always  inflammation  of  the 
lungs  and  large  intestines,  generally,  also,  of  the  heart,  and  often  of  the 
ayes;  the  .skiD,.too,  was  often  plainly  afi'ected,  and  the  temperature  was 
found  to  be  increased  before  any  other  sjTnptoms  of  disease  were  in  the 
leaij'>t  api)arent. 

Considering  all  these  faets,  there  can  be  no  doubt  that  these  animals 
all  died  of  a  general  disease — a  disease  not  caused  by  changes  in  any 
single  organ;  but,  on  the  contrary,  a  disease  which  caused  the  various 
organic  changes  observed.  Again,  from  the  similarity  of  sjTnptoms  in 
all  these  cases  wliich  I  saw,  and  in  those  reported  to  me  from  other 
parts  of  the  State,  and  from  the  correspondence  in  'post-mortem  appeiir- 
ances,  there  can  scaicely  remain  a  shadow  of  doubt  that  the  great  mass 
of  the  hogs  dying  in  Korth  Carolina  are  affected  by  one  and  the  same 
disease. 

SYMPTOMS. 

An  increase  of  temperature  precedes  for  an  undetermined  and  prob- 
ably variable  length  of  time  the  appearance  of  all  other  symptoms. 
In  one  lot  of  seven  ten-months-old  pigs,  only  one  of  which  showed  symp- 
toms of  disease,  the  six  remaining  had  a  temperature  varying  from 
103.0^  F.  to  106O  F.,  and  this  temperature  was  preserved  unaltered  for 
six  days,  with  no  other  changes  in  the  condition  of  the  animals  than 
increased  dullness  of  the  eyes,  a  general  unthrifty  condition  and  a  disin- 
clination to  search  for  food,  although  the  api)etite  was  stiU  good.  The 
pig  first  afi'ected  died  about  this  time,  and  Sk  post-mortem  examination 
left  no  doubt  of  the  disease. 

In  another  lot  of  ten  three-months-old  pigs,  but  one  of  which  was 
plainly  sick,  six  had  a  temperature  ranging  from  104^0  p,  to  107^  F.  5 
with  one  this  was  103^o  F.,  with  two  101^  P.  and  102^  respectively,  while 
with  the  sick  one  it  reached  107.4O  F. 

In  a  herd  of  twelve,  from  which  one  had  just  died,  and  one  was  plainly 
sick,  foiu:  others  showed  a  temperature  from  103jo  F.  to  107^  F. 

In  a  lot  of  fourteen  animals,  one  had  died,  one  was  plainly  sick,  and 
three  others  bad  a  temperature  from  103o  F.  to  104P  F. 

Of  live  pigs,  one  had  just  died,  three  had  a  temperature  01 105^  F.  to 
IO60  F.,  ami  the  remaining  one  103^  F. 

Of  eleven  hogs,  two  had  died,  one  was  plainly  sick,  and  five  had  a 
temperature  ranging  fi*om  103^  F.  to  106^  F. 

From  these  and  similar  cases  it  has  seemed  probable  that  a  high  tern- 
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perature  may  exist  several  weeks  before  other  symptoms  are  manifested, 
or  even  that  the  disease  may  in  some  cases  beconfin^to,  and  run  its  comse 
in,  the  blood,  without  a  localization  in  any  organ  or  organs.  Sndi  a 
view  is  also  sustained  by  the  often-observed  fact  that  when  the  cholera 
exists  in  a  herd,  animals,  which  show  no  positive  signs  of  sicknesSy  are 
found  in  an  unhealthy  condition,  and  cannot  be  made  to  thrive  and 
fatten.  This  point,  however,  remains  to  be  cleared  up  by  future  inves- 
tigations. An  objection  may  be  brought  to  the  lower  temperature  hare 
recorded,  that  according  to  other  observers  it  is  common  to  find  a 
temperature  of  l()3o  F.  to  104^  F.  in  healthy  animals.'  This,  however, 
does  not  agree  with  the  observations  which  I  have  been  able  to  make. 
In  one  herd  of  ten,  the  last  of  a  much  larger  number  which  had  been 
reduced  by  this  disease,  all  of  which  appeal^  healthy  and  thriving,  not 
one  showed  a  temperature  by  my  thermometer  as  high  as  103^  F.  Li 
several  other  herds  of  healthy  animals  which  I  examined,  but  notes  of 
which  were  not  preserved,  the  temx)erature  was  found  to  range  tnm 
96^  F.  to  102^0  F.  In  nearly  all  these  cases  the  animals  were  csJled  up 
from  fields  where  they  were  running  at  liberty,  and  were  immediately 
examined.  So  that,  although  there  may  be  difierences  in  thermometen, 
I  think  there  can  be  little  doubt  from  these  observations  tiiiat  an  increase 
of  temperature  precedes  other  symptoms  by  a  number  of  days. 

The  first  symptoms  apparent  externally  are  a  dullness  of  tihe  eyes,  tiie 
lids  of  which  are  kept  nearer  closed  than  in  health,  with  an  accumula- 
tion of  secretion  in  the  comers ;  there  is  hanging  of  tlie  head  with  lapped 
ears,  an  inclination  to  hide  in  the  Utter,  to  Ue  on  the  belly,  and  keep 
quiet;  as  the  disease  advances  there  is  considerable  thirst,  more  or  lees 
cough,  a  pink  blush,  rose-colored  spots,  and  papular  eruption  on  the 
skin,  particularly  along  the  belly,  insid.e  of  thighs  and  fore-legs,  and 
about  the  ears.  There  is  accelerated  respiration  and  circulation,  increased 
action  of  the  flanks  in  breathing,  tucked-up  abdomen,  arched  badk, 
swelling  of  the  vulva  in  the  female,  as  if  in  heat ;  sometimes,  also,  of  tiie 
sheath  in  the  male;  loss  of  appetite,  and  tenderness  of  tiie  abdomen; 
occasionally  there  was  persistent  diarrhea,  but  generally  obstinate  con- 
stipation. In  some  cases  large  abraded  spots  are  observed  at  tiie  pro- 
jecting parts  of  the  body,  caused  by  separation  and  loss  of  the  epidenms; 
in  these  cases  a  slight  blow  or  friction  on  the  skin  is  sufficient  to  produee 
such  abrasions.  In  many  cases  the  eruption,  blush,  and  spots  are  entirely 
absent;  pctechise  were  formed  in  about  one-third  of  the  cases;  in  one 
outbreak,  chiefly  confined  to  pigs  in  which  the  eruption  was  remarkably 
plaiu,  there  was  considerable  inflammation  of  and  discharge  fixnn  the 
eyes.  Some  animals  have  a  very  disagreeable  odor  even  before  death. 
In  nearly  all  cases  there  is  weakness  or  partial  paralysis  of  the  posterior 
extremities,  and  occasionally  this  paralysis  is  so  complete  in  the  first 
stages  of  the  disease  as  to  prevent  walking  or  standing. 

The  percentage  of  animals  afl^ected  and  the  violence  of  the  symptoms 
vary  greatly,  according  to  the  time  the  disease  has  existed  in  a  locedity. 
In  the  early  part  of  an  outbreak  irom  70  to  90  per  cent.  die.  and  most  of 
these  in  the  first  stages  of  the  disease,  from  deterioration  or  the  blood  or 
apoplexy.  In  one  case  there  was  a  loss  of  102  out  of  107  head;  in  other 
cases  whole  herds  of  30  or  40  succumbed;  later,  many  of  the  n-Tiimftla 
linger  for  weeks,  and  finally  die  from  persistent  lesions  of  the  lungs  or 
bowels.  In  some  instances  a  considerable  number  of  those  affected— 20 
to  25  per  cent. — recover;  many  of  these  lose  all  their  hair,  and  often  the 
epidermis  as  well.  Of  those  recovering,  a  very  few  fatten  rapidly  and 
do  well,  but  by  far  the  greater  part  cannot  be  fattened,  and  are  always 
unthrifty  and  profitless  animals. 


DISEASES   OF   SWINE   AND   OTHEB  ANIMALS.  437 

POST-MORTEM  APPEABANOES. 

In  about  one-third  of  the  cases  petechiae  and  larger  blood  extravasa- 
tions aie  seen  on  the  thinner  parts  of  the  skin;  in  a  somewhat  larger 
proportion  of  cases  the  abraded  spots,  already  mentioned,  are  present; 
making  a  section  through  these,  the  skin  appears  thickened  and  of  a 
very  high  color,  but  the  sub-cutaiieous  tissue  is  not  appreciably  altered. 
In  one  or  two  cases  there  was  no  effusion  in  the  abdomen,  but  in  all  the 
rest  this  cavity  contained  a  variable  quantity  of  liquid — sometimes  of  a 
bright  yellow  color  and  clear,  sometimes  of  a  straw  color,  and  very 
often  turbid  and  mixed  with  the  coloring  matter  of  the  blood.  In  every 
case  the  colon  and  caecum  were  plainly  aftected,  reddened  externally, 
and  internally  showed  changes  varying  from  simply  a  deep  coloration  to 
inflammation  and  great  thickening;  in  some  cases  they  wero  studded 
with  petechiae,  in  others  there  were  none;  ulcers  of  various  sizes  were 
frequently  found,  and  also  thickened  fibrous,  concentric  patches,  occu- 
pying sometimes  nearly  the  entire  walls  of  these  organs.  In  one  case 
there  were  large  blood  extravasations  in  the  walls  of  both  colon  and 
caecum,  distending  them  to  a  thickness  of  half  to  three-fourths  of  an 
inch ;  on  section,  these  spots  had  the  appearance  of  a  clot  of  black  blood  • 
they  were  firm  and  tough  and  did  not  yield  to  scraping  with  a  knife 
Bound,  firm  nodules,  one-half  inch  in  diameter,  were  frequently  found 
in  the  walls  of  these  bowels,  which,  on  section,  were  of  a  grayish- white 
color,  and  appeared  to  be  composed  of  compact  fibrous  tissue,  with  the 
exception  of  one  case  in  which  they  were  less  firm,  and  presented  the 
appearances  of  the  extravasated-blood  patches  already  described.  With 
the  exception  of  petechiae  the  small  intestine  was  nearly  always  normal; 
in  one  case  there  were  two  or  three  patches  of  inflammation  one  to  two 
inches  in  diameter.  The  rectum  was  congested  or  inflamed  in  spots 
only;  there  were  occasionally  the  nodular  masses  mentioned  above,  but 
in  a  majority  of  cases  this  part  of  the  intestine  showed  little  or  no  change. 

The  stomach  in  one- third  of  the  cases  was  unchanged ;  in  the  remain- 
der there  were  patches  of  inflammation  from  the  size  of  the  palm  of  the 
hand  to  the  involving  of  half  of  the  surface  of  this  organ.  Sometimes 
this  was  confined  to  the  mucous  coat,  but  often  implicated  the  whole 
thickness  of  the  walls. 

The  cavity  of  the  thorax  in  every  case  contained  a  considerable  quan- 
tity of  a  turbid,  bloody  liquid,  in  some  cases  nearly  black  in  color ;  the 
pleuiae  were  generally  tluckened  and  covered  with  false  membranes; 
the  lungs  were  constantly  found  inflamed,  occasionally  in  a  few  small 
spots  only,  but  generally  the  greater  part  of  the  lung  tissue  was  in- 
volved. Often  these  organs  were  greatly  congested  throughout,  and 
would  break  down  under  the  slightest  pressure.  The  bronchial  tubes 
were  also  loiind  congested  or  inflamed,  and  contained  considerable  frothy 
mucus,  which  in  some  cases  entirely  filled  them.  The  pericardium  was 
in  nearly  every  case  distended  with  a  turbid,  blood-colored  liquid,  but 
no  false  membranes  were  discovered,  and  only  in  one  case  a  piece  of 
coagulated  lymph  the  size  of  a  hen's  egg  was  found  floating  in  this 
liquid.  The  heart  seemed  to  be  congested  throughout  in  most  of  the 
cases,  and  had  patehes  of  a  deeper  hue  than  the  rest  on  its  external 
surface.  These  i)atches  were  very  suggestive  of  inflammation,  but  in  the 
absence  of  coagulated  lymph  this  may  be  considered  doubtful.  This 
organ  at  times  contained  clots  of  blood  of  different  consistency,  and 
always  of  dark  color,  and  at  other  times  all  the  cavities  would  be  found 
empty.  In  all  cases  the  blood  was  very  dark,  and  generally  formed  an 
imperfect  clot,  and  the  lymphatic  glands  were  enlarged  and  greatly  con- 
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gestod.  Q'he  larynx  and  pbai-jnx  were  foiuul  nonnal  in  all  the  post' 
mortem  oxomijuitioiis,  hut  in  some  ol'  the  living  cases  there  was  consid- 
erable swelling  alx)ut  the  larynx  and  ulcere  on  the  posterior  part  of  the 
tongue.  TJic  I ivcr  was  generally  as  in  health,  thongh  in  some  cases  it  waa 
congested,  s]><)tted,  imd  softened,  and  once  was  found  smaller  and  more 
dense  tlian  natural.  The  l)ile  Avas  at  times  verv'  thick  and  dark,  and 
agai?i  verv'  thin  and  of  a  bii.i^ht  yellow  color.  The  S])leen  was  normal  in 
two-thirds  of  the  cases;  in  the  remainder  it  was  slightly  enlarged  and 
softened.  In  two  cases  the  interior  was  almost  of  a  lluid  consistency, 
while  in  one  tiie  organ  was  snialJer  and  lirmer  than  in  health.  The 
bladder  was  generally  normal,  but  in  two  or  three  cases  was  inflamed 
and  covered  witl;  blwod  extravasations  about  the  ne<'k,  and  contained  in 
the^se  cases  bloody  or  very  turbid  urine.  The  kid n(\vs  were  seldom  more 
than  slightly  hypera>mic,  but  in  a  few  cases  there  was  considerable  ex- 
travasated  blood  in  the  tissues  about  the  hiium,  and  on  section  the  sub- 
stance al)out  the  pelvis  was  found  inliltratcd  with  ])erfiictly  black  blood. 
Wo  have  hert»  a  considerable  variety  of  pathological  changes,  the 
only  constant  ones  being  congestion  and  intlammation  of  the  lungs, 
colouj  and  ciccum,  and  congestion  of  the  lymphatic  glands.  To  mention 
any  single  pecidiarities  of  these  lesions  as  (characteristic  of  this  disease 
would  not  be  i>ossible  from  this  investigation.  Neither  the  thickened 
fibrous  patches^  the  ulcerations,  gray  ehivations  of  the  intestines,  tha 
cuticalar  eruiJtion,  nor  ])etechi»  were  constant. 

NATURE  OF  THE  DISEASE. 

In  studying  the  nature  of  an  unelassiliod  disease  the  fir£;t  question 
that  occurs  to  us  is :  Is  the  aliection  a  general  or  a  local  one  t  In  other 
words,  does  the  disease  originate  from  functional  or  organic  disorder  of 
any  particular  organ  or  apparatus,  or  are  the  anatomii^al  lesions  devel- 
oped sec>cmdarily  as  the  consequence  of  a  general  aliection  t  And  this 
question,  as  regfirds  the  disease  under  consideration,  can  now  be  an- 
swered in  a  deliniie  and  sal  isfactOi-y  manner.  Indeed,  when  we  consider 
that  the  first  syminon,  and  one  preceding  all  others  by  several  dajsat 
least,  is  an  increase  of  temi>erature ;  that  when  localized  a  great  variety 


changes  in  the  Wood,  as  shown  by  imperfect  coagulation,  solution  of  the 
coloring  matter,  and  blood  extravasations,  there  can  scarcely  remain  a 
shadow  of  doubt  that  the  trouble  is  not  a  local  but  a  general  one. 

The  next  que-ntiou  in  logical  suecessien  relates  to  the  contagiousness 
of  the  disease.  Is  its  oxiension  duo  to  a  principle  which  is  multipliedin 
the  bodies  of  :>ick  aiiimals,  and  which  is  of  it,self  suttlcient  to  cause  the 
disease  in  healJhy  ones  ?  Jn  answering  this  question  I  will  merely  men- 
tinti  the  experiments  of  I*roU';..NOis  Axe,  Kk'in,  and  Osier,  which  prove 
that  the  di.M  ase  m;\v  be  iiioeulatcd  without  detailing  their  facts;  and  I 
will  only  alliide  ii:  like  iniiuner  to  the  instances  already  recorded  by  Dr. 
Sutton,  rrofesso]' A\c,  aud  others,  vdiieh  seem  to  I'.rove  its  highly  con- 
tagious chaneter.  Alost  of  those  faitts  hav(^  !>  en  published  in  recent 
rei>orts  of  the  Dei)artnient  of  Agriculture,  ami  tliere  is  no  need  of  rei)eat- 
ing  them.  In  my  own  investigations  I  have  met  with  facts  which  en- 
tirely confmn  the  opuiion  of  tliese  observers  in  regard  to  this  latter 
point.  Thus  I  have  found  the  disease  to  start  at  some  point  and  spread 
slowly  in  ditlerent  directions — not  rapidly,  as  though  depending  on  at- 
mospheric conditions — ;.nd  the  rapi<lity  of  this  extfinsion  depends  to  a 
very  great  degree  on  whether  these  animals  arc  allowed  entire  liberlj 
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or  whether  they  are  kept  on  the  premises  of  the  owner.  In  Mecklenburg 
county  no  stock  is  allowed  to  run  at  large,  and  the  disease  existed  dur- 
ing the  present  year,  in  some  locahties,  from  early  in  the  summer,  and  up 
to  October  first  by  far  the  greater  part  oi  the  country  was  free  from  it  5 
while  in  Alamance  county,  where  no  restraint  is  put  on  the  animals,  the 
dii^casc  sj)read  from  one  extremity  of  the  county  to  the  opposite  in  a  few 
weeks,  in  each  of  these  outbreaks,  and,  indeed,  in  every  one  I  have 
observed,  it  is  no  ditticult  matter  to  find  one  locality  where  the  hogs 
have  nearly  all  died  and  the  disease  has  finished  its  work  some  weeks  or 
even  months  before,  while  in  almost  every  direction,  at  a  distance  of 
five,  ten,  or  fifteen  miles,  these  animals  ai*e  just  taking  the  afi'ection : 
that  is,  tlie  disease  has  extended  and  is  extending,  and  it  has  required 
this  length  of  time  to  travel  this  short  distance.  Can  it  be  possible  that 
an  atmospheric  or  climatic  change  would  travel  no  faster  than  thisf 
Again,  if  dependent  on  such  conditions,  why  do  we  find  one  township 
devastated  by  it.  and  another  not  many  miles  distant  entirely  free  from 
itf  Such  instances  are  very  apparent  in  Haywood,  Mecklenburg,  Lin- 
coln, and  (iaston  counties  at  this  writing,  and  were  not  less  so  in  Bun- 
combe county  in  1877.  K  it  is  ckiimed  that  this  depends  on  the  condi- 
tion of  the  soil,  it  is  only  neccessary  to  reply  that  in  the  outbreak  just 
mentioned^  in  Buncombe  county,  there  are  no  facts  to  justify  such  a 
theory.  In  Swannaiioa  tow^iship,  which  is  high,  roUing  land,  with 
very  few  bottoms,  no  swamps  or  malaria,  and  which  cannot  be  surpassed 
for  healthfulness,  the  loss  was  60  per  cent,  of  the  whole  stock  j  while  in 
Upper  Hominy,  vrhich  has  no  advantage  over  Swannanoa  in  healthfiQ 
location,  but  which  is  more  remote  from  thoroughfares  traveled  by  west- 
ern droves,  the  loss  was  only  2  per  cent.  It  was  probably  entirely  free 
from  this  disease. 

A  large  numl>er  of  instances  could  be  produced  of  outbreaks  in  this 
State,  particularly  in  the  western  part  of  it,  clearly  traceable  to  infected 
droves,  and  this  is,  above  all,  the  case  with  the  first  introduction  of  the 
disease.  It  is  dillicult  to  establish  exact  dates^  but  all  accurate  testi- 
mony points  to  1830  as  the  first  appearance  of  this  trouble.  SometJiink 
the  earliest  outbreaks  mJght  have  been  a  few  years  before  that  date,  but 
of  this  I  have  been  alTle  to  get  no  evidence.  5lr.  Morris,  of  Polk  county, 
remembers  that  a  drove  stopped  at  his  place  in  1859 ;  that  some  of  the 
hogs  died  there  of  the  disease,  and  that  soon  afterward  this  malady 
spread  aujong  most  of  the  hogs  in  that  locality.  This  was  the  first  ap- 
pearance of  tlio  trouble  in  that  county.  Mrs.  Davidson,  of  Buncombe 
county,  remembers  that  during  the  life  of  her  father,  who  wa«  a  large 
ho^-rai  ser,  and  wlio  lived  on  the  route  followed  by  the  droves,  no  hogs 
were  lost  by  tliis  disease,  but  that  about  the  time  of  his  death  (ISiiS) 
droves  came  through  ^vith  sick  animals,  and  that  this  was  the  first  ap- 
j)earan(e  of  tlie  disease  in  that  locality.  Many  other  people  who  can- 
not loiiu'iiibtT  tiiiKs  are  positive  in  the  opinion  that  the  disease  was  in- 
troduced by  <li(>\  OS  from  Tennessee  and  Kentucky.  One  man  remem 
beis  that  lie  was  employed  by  the  drovers  to  kill  the  animals  that  were 
sick  and  cure  the  meat.  He  also  remembers  that  these  animals  had 
diseased  lungs,  and  such  a  bad  odor  that  they  coidd  scarcely  be  dressed. 
Tliis  was  ills  lirst  experience  with  the  disease  known  as  "hog-cholera.'' 
Colonel  Polk,  our  present  commissioner  of  agriculture,  informs  me  tha^ 
the  lirst  a])peariince  of  this  disease  in  Anson  county  was  in  1859*5  ^^^^ 
it  was  undoubtedly  brought  there  by  western  droves,  and  that  these  ani- 
mals died  to  such  an  extent  that  the  drovers  took  them  secretly  to  the 
woods  and  buried  them  under  brush  and  rails  to  conceal  them.  A  drover 
who  sold  his  hogs  in  Georgia  at  that  time  informed  me  that  the  disease 
was  first  introduoed  in  that  State  in  1869,  and  that  be  had  no  doubt  it 
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was  carried  there  by  the  droves.  Indeed,  I  liave  found  but  one  opinicm 
among  those  best  informed  on  this  matter^  and  that  is^  that  the  disease 
was  never  known  in  this  section  till  introduced  by  animals  driven 
from  Western  States ;  and  in  some  sections  of  this  Btate^  a  part  of  Ala- 
mance county  for  instance,  .the  disease  never  existed  till  the  present 
year. 

Judging  from  all  these  facts,  therefore,  we  cannot  escape  the  condn- 
sions  that  this  disease  is  a  contagious  fever. 

In  this  connection  there  is  one  more  question  that  is  generally  raised 
by  those  discussing  the  nature  of  this  fever,  and  that  is,  does  the  disease 
always  originate  from  pre-existing  contagious  geims,  or  is  it  often  or 
generally  developed  de  novo  as  a  result  of  improper  hygienic  surround- 
ings! In  the  consideration  of  this  question  I  shall  confine  myself  to 
the  facts  brought  out  by  the  investigation  in  this  State,  simply  premising 
that  most  of  these  facta  are  as  true  of  the  Middle  States  and  proba- 
bly of  most  of  the  Southern  States  as  of  Korth  Carolina.  The  first  point 
that  attracts  attention  is  the  fact  that  this  State  was  free  from,  tilie 
disease  till  about  1859,  certainly  till  it  was  introduced  by  droves  from 
other  States,  whatever  the  date  may  be ;  hogs  had  been  kept  in  fluB 
State  from  the  time  of  its  first  settlement  undoubtedly  under  similar 
hygienic  conditions,  and  yet  the  disease  had  not  apjieared  up  to  that 
time,  when  it  was  brought  by  imported  animals,  just  as  England  was 
free  from  contagious  pleuro-pneumonia  up  to  1842 ,  when  it  was  imported 
witJi  animals  from  the  Continent.  It  is  claimed  tliat  in  the  west  the  dis- 
ease is  produced  by  overcrowding  and  filth,  but  I  doubt  if  these  nnimftla 
are  crowded  any  more  now  than  forty  years  ago ;  indeed,  I  was  but- 
prised  at  the  results  of  my  investigations  on  tMs  poinL  for,  in  all  the 
time  I  have  been  visiting  infected  localities,  I  have  not  round  a  case  of 
overcrowding,  and  not  more  than  two  or  three  where  there  waa  any- 
thing like  filthy  surroundings.  In  the  western  part  of  tiie  State  most  of 
the  hogs  are  kept  in  the  large  mountain  forests,  or  are  at  least  allowed  the 
run  of  the  highways  and  commons ;  in  the  east  they  either  run  in  the 
highways  and  old  fields  or  have  ample  pasturies.  If  it  originates  from 
restricted  range  and  unheathful  climatic  conditions,  it  is  certainly  in  tiie 
east  that  we  should  expect  to  hear  of  its  originating  and  proving  most 
disastrous;  but  it  was  known  in  the  mountains  as  early  as  in  the  other 
parts  of  the  State.  And  if  we  examine  the  list  of  counties  which  I  have 
given  above,  we  shall  find  it  as  fatal  in  the  elevated  and  heathful  wes^ 
with  its  immense  mountain  ranges,  as  in  the  malarious  east.  I  append 
some  conspicuous  exami>les  of  this : 


Lo99  in  eastern  counties. 

Per  cent. 

Camden 38 

Lenoir 24 

Robeson 14 

Hyde lOJ 


Loss  in  western  counties. 

Per  cent 

McDoTToU 37 

Buncombe ^ ...........    25| 

Mitchell lb\ 

Cherokee 10* 


We  fijid  here,  then,  just  as  large  losses  in  the  west  as  in  the  east,  and 
just  as  small  ones  in  the  east  a«  in  the  west;  in  other  words,  the 
disease  rages  irrespective  of  these  climatic  and  hygienic  extremes ;  and 
this  becomes  stiU  plainer  when  we  add  that  in  Swannanoa  township 
of  Buncombe  county  the  loss  reached  60  per  cent. 

Of  course,  at  the  present  time,  as  with  all  contagious  diseases  which 
have  existed  for  several  yeai*s  in  a  country,  there  are  some  outbreaks 
which  it  is  impossible  to  trace  to  their  source;  and  it  seems  probable 
that  the  contagion  may  be  preserved  over  wihter  in  manure,  straw,  litter, 
or  in  the  remains  of  unburied  animals  which  died  the  preceding  year. 
There  are  some  outbreaks  that  cannot  well  be  explained  otJierwise^  and, 
indeed,  there  is  no  reason  to  doubt  that  this  may  be  the  case;  oontagioiif 
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germs  may  also  undoubtedly  be  carried  a  considerable  distance  by  other 
animals  or  birds,  and  it  is  for  this  reason  that  many  farmers  have  con- 
cluded that  pasturing  hogs  on  wheat-fields  produces  liie  disease;  but 
hogs  were  pastured  on  wheat-fields  as  well  thirty  years  ago  as  now;  why 
did  not  the  siiine  result  follow  then  I 

I  have  concluded,  therefore,  after  a  careful  study  of  these  facts,  that 
this  contagious  disease  does  not  originate  de  novo  in  NorUi  Carolina;  and 
that  if  the  contagious  germs  now  in  the  State  can  be  destroyed  and  their 
importation  prevented,  we  shall  be  as  free  from  it  in  the  future  as  we 
were  before  its  first  importation,  about  the  year  1859. 

HYGIENIC  AND  MEDICAL  TREATMENT  AS  PBEVENTIYES. 

It  was  one  object  of  this  investigation  to  determine  if  the  best  hygienic 
conditions,  clover  pasture,  large  range,  and  variety  of  food  have  any 
preservative  infiuence  against  this  contagion;  and  while  a  large  num- 
ber of  cases  where  these  conditions  seemed  perfect  could  not  be  collected, 
the  few  that  were  observed  prove  that  these  alone  are  absolutely  power- 
less to  keep  off  the  disease.  Thus,  Mr.  Wadsworth,  of  Charlotte,  lost  117 
animals,  nearly  his  whole  stock,  which  had  the  run  of  a  clover  pasture 
and  large  wood  lot,  which  had  in  addition  slops  from  the  city  hotels,  and 
grain.  In  this  case  disinfectants  were  freely  used.  Mr.  Davidson,  of 
HopeweU,  lost  50  per  cent,  of  his  herd  under  similar  conditions.  A  herd 
kept  at  a  slaughter-house,  in  Charlotte,  which  had  other  food  as  weU  as 
the  refuse,  was  the  first  to  take  the  disease,  and  sufiered  to  the  same  ex- 
tent as  others.  Indeed  I  met  with  hundreds  of  cases  where  animals  had 
large  pastures  and  other  food  in  addition  daily,  where  such  popular  pie- 
ventives  as  salt  and  ashes,  sulphur,  tar,  oil  of  turpentine,  charcoal,  and 
copperas  were  freely  and  regularly  given,  where  the  majority  of  the  ani- 
mals were  neither  too  fat  to  be  vigorous  nor  so  poor  as  to  be  wanting  in 
this  respect,  and  yet  from  50  to  90  per  cent,  succumbed  to  this  affection. 
In  one  case  where  I  had  the  tincture  of  chloride  of  iron  given  regularly 
as  a  preventive,  commencing  before  any  of  the  animals  showed  event  an 
elevation  of  temi)erature,  and  where  they  were  in  a  large  pasture  at  a 
considerable  distance  from  any  others,  tiie  disease  has  appeared;  two 
have  died  and  others  will  probably  follow. 

Some  experiments  were  made  with'  bisulphite  of  soda,  salycilic  add, 
bichromate  of  potassa,  and  bromide  of  ammonia  to  determine  if  these 
have  any  power  to  airest  the  disease  when  given  before  any  symptom  but 
increased  temi)erature  had  appeared ;  the  results  of  these  were  as  follows ; 


Agent«. 


Bisulphite  of  soda. 

EJxperiment  Xo.  1 

Experiment  No.  2 

£xp«rimeDt  No.  3 

Salycilic  acid. 

Erpeiimenl  No  1 

Experiment  No.  2 

Bichromate  ofpotassa. 
Experiment  No.  1 

Bromide  of  ammoriia. 
Experiment  No.  1 


6 
4 

3 


Beginning  of  tem- 
perature. 


4 

8 


103.  6o  to  lOeo  F. 

1  lOSJo    to  107°  F. 

103°     to  1040  F. 


104JO   to  1070  F. 
1030     to  106°  F. 


Dose  per  day. 


3       103|o   to  1070  F. 


1030     to  1(KP  F. 


r 

4  drachms 

1  ounce 

Ito^  ounce 

30  grains 

45  grains 

igrain 

23grftins 


H 

o  o 
A  B 

Hi 


DayM. 

7 

4 
7 


7 
6 


Final  tempera- 
tait. 


960  to  900  F. 
102*0  to  1050  F. 
1030  to  1000  F. 


1000  to  1010  F. 
1030  to  1050  F. 


1030   to  1050  F. 


1030  toVMPW, 
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These  experiments  show  that  none  of  these  ajjents  can  be  depended 
on  to  stop  the  chancres  f^oinp:  on  in  tlie  bhxKl  as  a  consequence  of  this 
disease.  Althon^h  both  bisnlphitc  of  soda  and  salyoiliaacid  in  one  ex- 
periment each  appeared  to  accomplish  this,  they  failecf  in  other  cases 
where  given  in  larger  doses  for  an  equal  length  of  time;  and  when  we 
consider  that  in  no  contagious  fever  has  a  remedy  been  discovered 
capable  of  an^esting  the  course  of  the  malady,  the  doubt,  in  regard  to 
fclie  efficacy  of  these  agent^s  in  this  disease  must  increase. 

SANITARY  REGIJLATIONS. 

• 

We  are  linally  brought  to  the  iiTCsistible  conclusion  that  Banitaiy 
regulations  properly  framed  and  enforced  are  the  only  means  at  our 
command  for  oheeking  the.  ravages  of  this  disease  and  relieving  our 
farmers  from  the  enormous  losses  ;it  ]n*eseut  occasioned  by  it.  Wecan- 
Qot  expect,  however,  that  this  desirable  object  will  be  accomplished 
without  considenible  ex])ense,  especially  in  the  tirst  years  of  the  attempt 
We  must  expect  outbreaks  in  all  parts  of  the  country  where  the  disease 
has  previously  existed,  caused  by  contagious  germs  wliicli  have  been 
presers^cd  in  some  of  the  ways  alrea<ly  mentioned;  but  we  should  be 
encouraged  by  the  fiict  that  in  most  parts  of  the  country,  at  least,  these 
germs,  unless  especially  presented  in  straw,  manure,  remains  of  dead 
animals,  &c.,  are  entirely  destroyed  during  winter.  Thus,  in  STrannanoft 
township,  wliere  GO  per  cent,  of  the  hogs  died  in  1877,  there  has  been 
no  outbreak  up  to  October  30, 1878.  Above  all  must  we  realize  the 
neoessity  of  thoroughly  destro,\iiig  every  particle  of  contagion  wherever 
it  appears.  Although  this  would  un<loubtedly  be  very  expensive,  it 
would  certainly  be  a  great  saving,  even  at  the  start,  on  the  great  losses 
which  we  are  now  annually  experiencing;  and  if  the  work  is  thoroughly 
done  we  may  expect  that  this  expense  will  be  reduced  to  a  compara- 
tively s^nall  item  in  th(*  course  of  a  few  years.  A  t  the  worst  such  ex- 
pense woul<l  be  much  less  than  the  us(*.  f»f  a  s])ectfic  by  individual  farm- 
ers, even  if  sucii  a  remedy  were  diseovered.  In  regard  to  such  regula- 
tions 1  would  sug«2:est  the  following  points  as  necessary  according  to 
what  is  now  knovai  of  the  disease: 

1.  Tlie  regulations  should  go  into  cflect  in  winter  or  early  spring 
when  fewest  animals  are  atfeeted,  or  when,  as  my  exi)e3*ience  indicates, 
the  disease  is  entirely  extinct. 

2.  reople  liAing  in  localities  where  thkb  disea.se  has  prevailed  within 
two  years  shouli^  keep  their  hogs  in  an  inclosurc  free  from  accumula- 
tions of  munnie,  straw,  litter  of  any  kind,  or  remains  of  dead  aidmalB 
in  whicli  the  contagion  might  ])ossibly  be  preserved,  and  in  which  there 
were  no  sick  hogs  the  y)receding  year. 

3.  That  in  su<*h  localities,  L  e,,  where  the  disease  has  existed  within 
two  3  ears,  it  should  Ix*  made  obligatory  for  ])ersons  o^vning  hogs  to  re- 
port eoch  and  every  death  occurring  in  their  herds  promptly  (within 
forty-eight  hours  if  bnt  one,  or  twenty-four  hours  if  more  than  one,  or 
if  others  an^  sick),  to  a  designated  person  to  be  located  in  every  town- 
shij)  or  coiuity,  unless  such  deaths  were  jdamly  caused  by  mechaiiieid 
injuries,  drowning,  maternity,  &c.  And  that  tliere  should  be  districts 
established  of  convenient  size,  in  each  of  which  a  competent  veterina- 
rian (or  physician  in  case  the  veterinarian  could  not  be  obtained), 
should  be  appointed,  to  whom  the  above  township  or  county  officer 
should  import  whene\  er  two  or  more  such  deaths  have  occurred  in  the 
same  herd  within  a  fortnight;  whenever  an  unusual  number  of  deaths 
have  occurred  in  any  locality,  or  whenever  there  is  any  reason  to  sns* 
pect  the  presence  of  this  disease. 
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4.  Ou  receipt  of  such  rci)ort  the  veterinarian  should  visit  the  locality 
and  make  a  careful  investigation  into  the  nature  of  the  disease,  using 
the  clinical  thermometer  and  m^ikm^  post-mortem  examinations. 

5.  If  the  connigious  fever  is  indicated  the  whole  herd  should  be 
slaughtered,  the  animals  deeply  buried,  the  place  tho?:oughly  disin- 
fected, and  no  more  hogs  allowed  there  till  after  a  succeeding  winter. 

G.  Wlien  the  disease  exists  to  any  considerable  extent  in  a  locality, 
those  owning  liogs  in  adjoining  townships  or  even  counties,  according 
to  the  extent  of  the  outbreak,  should  be  required  to  keep  them  in  smaU 
inclosures  or  pens^  at  a  distance  from  roads  or  streams  of  water  coming 
from  infected  localities.  This  is  necessary  to  lessen  the  danger  of  in- 
fection and  to  allow  moiX3  thorough  disinfection  in  case  the  disease  ap- 
pears. • 

7.  A  certain  compensation  should  be  allowed  for  slaughtered  ani- 
mals— say  -5  per  cent,  on  a  fair  valuation  for  those  plainly  sick,  50  per 
cent,  for  those  whidi  simply  show  a  rise  of  temperature  above  KKJJo  p,^ 
and  fidl  value  for  the  healthy  ones. 

8.  In  case  a  hog-owner  fails  to  comply  with  above  regulations  a  pen- 
alty might  be  fixed,  or  at  least  such  a  person  should  receive  no  compen- 
sation for  slaughtered  animals. 

These  are  the  regulations  that  seem  to  me  most  necessary,  but  there 
may  undoubtedly  be  circumstances  in  which  these  may  be  advantageously 
modified.  Thus  in  case  of  a  herd  of  several  hundred  animals,  in  wliid[i 
but  few  are  afl'ected  and  the  remainder  show  a  healthy  temperature,  it 
might  be  advisable  to  simply  kill  and  bury  the  affected  ones,  to  thoroughly 
disinfect  the  premises  and  to  kill  others  as  soon  as  a  hign  temi)erature 
becomes  apparent.  Or  in  case  all  were  killed  the  meat  of  the  healthy 
ones  might  be  ]neserved  and  marketed.  It  is  also  x>ossible  that,  through 
negligence  in  jnaking  reports  or  an  improper  diagnosis  of  the  disease, 
such  a  large  territory  may  become  infected  as  to  make  it  advisable  to 
establish  a  sanitary  cordon,  isolating  the  locality  as  much  as  possible; 
and  leave  the  disease  to  run  its  natural  course.  In  such  cases  no  live 
hogs  should  be  allowed  to  leave  the  infected  section  till  after  a  succeed- 
ing winter,  nor  any  carcasses  of  hogs  till  after  freezing  weather ;  people 
living  within  this  district  should  be  prohibited  from  going  near  swine 
outside  of  it,  nor  should  drovers  or  others  from  outside  1^  allowed  to 
visit  the  iiilcctod  svrine.  All  dead  animals  should  be  ]>romptly  and 
deeply  biuied,  and  disinfectants  freely  used.  AH  hogs  in  such  district, 
and  for  twenty  miles  distance  from  it  in  all  du-ections,  should  be  kept  in 
small  inclosures  at  a  distance  from  roads,  in  order  to  lessen  the  chances 
of  extension  and  to  allow  thorough  disinfection. 

If  such  regulations  are  thoroughly  carried  out  there  can  bo  no  doubt 
that  the  ravages  of  the  disease  will  be  greatly  diminished  at  once,  and 
in  a  few  years  many  States  which  now  suffer  terribly  from  it  \\'ill  be 
completely  exem])t ;  while  in  those  where  it  now  proves  most  disastrous 
there  is  reason  to  believe  it  would  never  cause  serious  losses.  Sanitary 
regulations  similar  to  these  are  the  only  means  that  have  ever  been  suc- 
cessful in  combating  the  contagious  diseases  of  animals,  and  while  we 
would  not  be  understood  as  discouraging  the  search  for  specific  remedies 
we  cannot  disguise  our  opinion  that  it  is  extremely  inational  and  absurd 
to  delay  action  in  this  disease  till  such  specific  shall  have  been  discovered : 
in  other  words  to  neglect  those  measures  which  have  alone  succeeded  ana 
cling  to  those  which  have  always  failed. 

Respectfully  submitted. 

D.  E,  SALMO]!^,  V.  8. 

SwANNANOA,  N.  0.,  November  16, 1878. 


GLANDERS. 


EXPLANATION  OF  ILLUSTRATIONS. 

[These  illnstratioiiB  of  photographic  copies  of  the  plates  accompanym|^  Profenot 
Ctorlaoh's  treatise  on  glanders,  published  in  the  Jahreaherichi  der  koenighchm  JMer- 
wreneUchule  xu  Hannover y  1868.    The  same  illustrate  the  morbid  anatomy  of  glandeiB.] 

Platk  I. — ^FiG.  I.  Development  of  glanders-cells  of  connectiye-tissae  oorpufideB  io 
the  mucous  membrane  cf  the  septum.    Enlargement  300. 

1.  Spindle-shaped  cells,  irith  a  large  oval  nucleus. 

2.  The  same,  more  swelled ;  nucleus  larger ;  a  second  nucleus  developinff. 

3.  Cells  like  No.  2,  but  with  ends  blunted ;  more  granulated  and  approaoning  decaT. 

4.  Bound  cells  of  different  size,  with  a  large  nucleus ;  the  largest  ones  have  a  darK, 
granulated  nucleus ;  beneath  free  nuclei  and  granulated  detritus. 

Fio.  U.  Microscopic  cut  from  gray-yellowisn  glanders;  nodules  of  the  mnooiu  xnem- 
brane  of  the  septum,  in  which  (cut)  can  be  seen  spindle-shaped  cells  in  different  stages 
of  development  to  round  cells  with  a  fibrous  intercellular  substance.  Enlargement 
300.    At  a  the  spindle-shaped  cells  and  at  b  the  round  cells  prevailing. 

FiQ.  III.  Development  of  glanders-cells  of  epithelium  elements  in  the  pnlmona) 
nodules.    Enlargement  300. 

1.  Normal  cyUnder-cell  with  a  nucleus. 

2.  Cylinder-cell  with  a  second  nucleus  developing. 

3.  Cylinder-cell  with  two  and  three  developed  nuclei. 

4.  Bag-shaped  rudiments  of  cylinder-cells  filled  with  young  round  oeUs. 

5.  Giant-cells  with  young  round  cells. 

6.  Small  and  large  round  cells  with  a  large,  dark,  and  granulated  nuclens. 
PiATB  II. — ^Fio.  lY.  Lower  end  of  the  septum  with  glanders-ngdulea  and  nloeOi 

(Natural  size.) 

1.  Various  gray  glanders-nodules. 

2.  A  group  of  glanders-nodules  with  a  round  hole  in  the  middle.  (InoSpioit 
glanders-ulcers. ) 

3.  A  solitary  glanders-ulcer. 

4.  Confluent  glanders-ulcers  with  elevated  borders  and  dirty  bottom. 

'  Fio.  y.  Transversal  cuts  through  the  gray  nodules  in  the  mncons  membrane  of  thft 

septum.    (Natural  size.) 
a.  Gray  nodule  in  the  midst  of  the  tissue  of  the  mucous  membrane;  the  upper  layet 

of  the  mucous  membrane  raised. 
h.  Gray  nodule  in  the  upper  layer  of  the  mucous  membrane,  visible  on  the  soifiMSb 
Fig.  VI.  A  piece  of  the  lower  border  of  a  lung,  cut  surface.    (Natural  size.) 

1.  Miliary  tubercles. 

2.  Tubercle  of  the  size  of  a  pea. 

3.  A  large  glanders-nodule  developing. 

Fig.  VII.  Also  a  piece  of  the  lower  border  of  a  lung,  cut  surface.     (Natural  size.) 

1.  Miliary  nodules  surrounded  by  a  red  crust. 

^  LftEge  gray  glanders-nodule  (glanders  excrescence)  growing  yet  in  one  direction 
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GLANDERS. 

Bt  Dr.  H.  J.  Detmers,  V.  S.,  Chicago^  III, 

Definition. — Glanders  is  a  contagious  disease  sui  generis  of  animals 
belonging  to  the  genus  equtts.  It  has  usually  a  chronic  course^  can  be 
communicated  by  means  of  its  contagion  to  several  other  species  of  ani- 
mals and  to  human  beings,  and  must  be  considered  incurable  if  fully 
developed.  The  principal  seat  of  the  morbid  process  is  usually  in  the 
mucous  membrane  of  the  nasal  cavities.  Three  main  symptoms,  viz., 
discharges  from  the  nose,  swelling  of  the  submaxillary  lymphatic  glands, 
and  particularly  ulcers  of  a  pecidiar,  chancrous  character  in  the  mucous 
membrane  of  the  septum  of  the  nose,  characterize  glanders,  and  are, 
therefore,  of  the  greatest  diagnostic  value.  Wherever  these  three 
symptoms,  or  only  two  of  them,  are  present  and  fuUy  developed,  there 
the  diagnosis  is  secured.  But  unfortunately  this  is  not  always  the  case ; 
sometimes  two,  and  even  all  three,  principal  symptoms  may  be  wanting, 
and  still  the  horse  may  be  affected  with  glanders.  In  such  a  case  the 
seat  of  the  morbid  process  is  not  in  the  nasal  cavities,  but  further  on  in 
the  respiratory  passages,  or  even  in  the  lungs.  Several  such  cases  have 
come  to  my  observation,  and  have  also  been  described  by  others,  espe- 
cially by  Professor  Gerlach.  In  still  other  cases,  in  which  the  oisease 
might  be  called  "external  glanders,'^  but  is  better  known  by  the  name 
of  "/flrcy,^'  the  morbid  process  has  its  principal,  or  even  its  excdusivey 
seat  in  the  subcutaneous  connective  tissue  and  in  the  skin  or  cutis.  The 
late  Professor  Gerlach,  in  his  treatise  on  Glanders,  published  in  the 
^'Jahreshericht  der  Koeniglichen  Thierarzneischule  zu  Hannover j  1868, 
discriminates,  in  consequence  of  these  differences,  three  distinct  forms: 
Kasal  or  common  glanders,  pulmonal  glanders,  and  farcy.  As  such  a 
division  of  glanders  proper  into  nasal  and  pulmonal  glanders — ^farcy  is 
described  by  every  author  under  a  separate  head — £a<iilitates  considera- 
bly the  diagnosis,  and  explains  also  at  once  why  just  tliose  symptoms 
which  are  usually  looked  upon  as  most  characteristic  remain  sometimes 
imperfectly  developed,  or  entirely  unobserved,  it  will  be  convenient  to 
adopt  Gerlach's  classification. 

1.  Nasal  Glanders. — ^This  form  is  that  which  is  most  common,  best 
known,  and  characterized  by  the  three  principal  symptoms  which  have 
been  mentioned. 

(a.)  The  discharge  from  the  nose,  although  the  most  conspicuous  of  those 
three  symptoms,  is  really  the  one  which  is  the  least  characteristic,  or  of 
the  least  diagnostic  value,  because  several  other  diseases  of  the  respira- 
toiy  organs  are  also  attended  with  discharges  from  the  nose,  which  are 
more  or  less  similar.  It  is  true,  the  discharge  in  glanders  possesses  some 
l)roperties  which,  if  considered  as  a  total,  are  characteristic  and  are  not 
found  combined  in  any  other  disease  j  but  the  difficulty  is  one  or  another 
of  these  qualities  is  not  always  sufficiently  developed.  Consequently,  if 
the  other  two  principal  symptoms,  the  swelling  of  the  lymphatic  glaiids 
and  the  ulcers  in  the  nose,  are  absent  or  not  observed,  the  discharges 
from  the  nose  are  seldom  characteristic  enough  to  serve  as  the  sole  basis 
of  a  reliable  diagnosis.  The  same  are  fi^uently  one-sided,  and,  accord- 
ing to  most  authors,  oftener  from  the  left  than  from  the  right  nostril. 
Accordiug  to  my  experience  they  are  nearly,  if  not  quite,  as  often  from 
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the  T\g;ht  as  from  tlio  left  nm^'dl  cavity,  and,  at  any  rate,  just  as  often 
from  both  nostrils  as  from  one  only,  but  always  more  abundant  firomone^ 
eitber  right  or  left,  than  from  the  other.  At  the  beginning  the  dis- 
charges are  usually  thin,  almost  vfatery,  frequently  greenish,  or  some- 
what similar  in  color  to  grass  juice  5  aften\'ard  the  same  appear  to  be 
composed  of  two  dill'erent  lluids,  one  yello^nsh  and  watery  and  the  other 
whitish  and  nmcous.  Still  later  the  discharges  become  thicker,  more 
sticky,  exhibit  frequently  a  mixture  of  difterent  colors,  are  sometimes 
greenish,  sometimes  dirty  white  or  grayish,  contain  not  seldom  streaks 
of  blood,  and,  in  advanced  stages  especiall3',  particles  of  bone  or  cartil- 
age. They  have  a  groat  tendency  to  adhere  to  the  borders  of  the  nos- 
trils an<l  to  dry  there  to  dirty  yellow-brownish  crusts.  As  to  quantity, 
the  nasal  discharges  in  glanders  are  seldom  very  copious,  at  least  not 
a«  copious  as  in  many  other  diseases — strangles,  for  instance.  The  quan- 
tity, however,  varies.  JSometimes,  especially  when  the  weather  is  warm 
and  diy,  the  discharges  mj»y  be  v<Ty  insignifie^mt  or  be  absent  altogether, 
and,  at  other  times,  ])articnlarly  if  the  weather  is  rough,  wet,  and  cold. 
will  increase  in  quantity  and  become  comparatively  abundant.  Several 
authors  have  attiwthed  sijccial  importance  to  one  or  another  of  the  vari- 
ous properties  as  soiiiething  characteiistic,  by  which  the  nasal  discharges 
in  glanders  can  be  distingiuslied  fiom  those  of  other  diseases,  but,  in  re- 
ality, none  of  those  properties  are  (jonstant  enough,  or  belong  exclusively 
to  glanders,  to  1)«  alone  of  great  di;i gnostic  value.  Solleyscl  and  Kerst- 
ing  considered  the  stickhiess  as  such  a  characteristic,  but  the  discharges 
in  sti'angles  are  frecpieutly  just  as  sticVy.  Pinter  and  Vit^t  relied  upon 
the  specitic  gravity ;  they  found  that  the  nasal  discharges  of  glanders, 
which  consist  partly  of  matter  and  partly  of  mucus,  sink  to  a  ceitain 
extent  in  water,  while  the  mucus  discharges  of  distemper  swim  on  the 
surface.  This  t-<5st  is  of  some  value,  but  is  not  decisive,  because  matter 
is  sometimes  admixed  also  to  the  nasal  discharges  of  other  diseases. 
Others  have  laid  stress  upon  the  one-sidedness  of  the  discharge^  but  the 
latter  is  just  as  often  from  both  nostrils  as  only  from  one,  and  a  one-sided 
discharge  belongs  also  to  some  other  disea.ses ;  is,  for  instance,  observed 
in  a  catarrhal  inllammation  of  one  of  the  t rental  or  maxillary  sinuses, 
if  caries  in  one  of  the  three>  last  molars  of  the  uj)per  jaw  has  effected  a 
fistulous  oi)ening  into  the  maxillary  siims,  if  a  polypus  has  develoi)ed 
in  one  of  the  nasal  cavities,  &i\  Protessor  (jlerlach  considers  the  green- 
ish color  as  ;j.  very  im])ortant  characteristic,  but  that,  too,  is  not  reliable, 
be(!ause  it  is  not  constant,  is  usually  observed  only  at  the  beginning, 
and  belongs  fre(iuently,  also,  to  the  nasal  discharges  of  catarrh,  strauglev, 
and  intluenza,  if  the  ])atients  are  kept  on  gi'oen  food  or  in  a  X)astuTe.  The 
na.sal  discharge  constitutes  a  characteristic  symptom  of  glanders  only,  if 
all  its  essential  proi)erties  are  present  (sufficiently  develoi>ed),  and  arc 
considered  as  a  whole.  If  the  other  principal  symptoms  (swellmg  of  the 
l^^Tuphatic  glands  and  ulcers  in  the  nasal  cavity)  are  absent  or  remain 
imobserved,  some  minor  8.>Tnj)toms,  which  may  happen  to  be  present, 
and  the  absence  of  all  such  s>^npt6ms  which  are  i)ecidiar  to  other  dis- 
eases, make  frequently  a  diagnosis  possible. 

(h,)  A  dixfinctly  Umitvd  swelling  of  the  sulmiaxillary  lymphatic  glands 
constif  at(^s  the  s(».cond  essential  symptom,  which  is  more  characteristic 
of  glaniiurs,  and  of  gn^ater  diagnostic  value  than  the  discharge  fiom  the 
nose.  The  swelling  correspomls  to  the  discharge;  that  is,  if  the  latter 
is  one-sided,  for  instance,  frcm  tlu*.  lel't  nostril  only,  the  glands  of  the 
(jorn^sponding  left  side  of  the  head  are  atiected,  and  if  the  discharge  is 
froiii  both  nostrils  the  glands  of  both  sides  are  swelled,  but  always  tliosa 
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of  that  side  the  most  on  which  the  discharge  is  most  copious.  The 
swelling  does  not  exhibit  any  conspicuous  sign  of  inflammation,  and  is 
usually  not  painful,  excei)t  nt  tbe  beginning  or  after  a  sudden  increase 
of  the  morbid  process.  It  is  always  distinctly  limited,  and  the  swelled 
gland  is  ijhvays  hard  and  usually  of  the  shape  and  size  of  a  peanut; 
may  occasionally,  however,  be  found  as  large  as  a  hen's  egg;.  Large  in- 
flammatory swellings  Tiithout  distinct  limits  do  not  belong  to  glanders. 
At  lirst  the  swelled  glands  are  more  or  less  movable  beneath  the  skin, 
but  aftcrwai-ds,  in  an  advanced  stage  of  the  disease,  the  same  frequently 
ax»pear  to  be  -attached  more  or  less  firmly  to  the  bone  and  are  immova- 
ble. The  swelling,  unless  irritated  by  external  causes,  never  dissolves 
in  suppiuation  like  the  inflammatory  swellings  common  m  distemper, 
and  is  absent  only  if  the  lymphatic  glands  have  been  extirpated,  if  the 
lymi>hatics  have  become  obUterated,  or  if  the  morbid  process  in  the 
mucA)us  membrane  of  the  respiratory  passages  is  situated  too  high  to  be 
within  the  province  of  those  lymphatics  which  are  connected  with  the 
submaxillary  glands,  for  the  swelling  is  caused  solely  by  a  dejwsit  of 
deleterious  matter  which  has  been  absorbe<l  by  the  lymphatics.  Pro- 
fessor Gerlach  looks  upon  every  horse  as  probably  aftected  with  glan- 
ders which  shows  a  distinctly  limited,  hard,  knotty,  and  painless  swell- 
ing of  the  submaxillary  lymphatic  glands.  I  will  not  contradict  a  man 
of  his  experience  and  learning,  and  admit  that  such  a  swelling  consti- 
tutes a  very  suspicious  and  characteristic  indication  of  glanders,  esp^ 
cially  if  some  other  symptoms  of  that  disease  are  also  present ;  but  I 
am  obliged  to  remark  that  I  have  seen  horses  not  affected  with  glanders 
in  Avhich  those  glands  were  swelled  to  the  size  of  a  peanut,  and  were 
hard,  without  pain,  and  movable. 

(e.)  Ukcrs  of  a  peculiar j  chancrous  character  on  the  mucous  mem- 
brane of  the  nose,  and  esi>ecially  of  the  septum  or  cartilaginous  partition 
between  the  nasal  cavities,  constitute  by  far  the  most  characteristic 
symptom,  and,  in  fact,  the  only  one  which  makes  the  diagnosis  a  certainty, 
even  U'  all  other  sjTnptoms  should  be  absent  or  imperfectly  developed. 
Still,  such  is  never  the  case ;  if  there  are  ulcers  in  the  nose,  then  there 
is  also  a  discharge  of  matter  mixed  with  mucus  from  the  corresponding 
nostril.  In  some  cases  these  ulcers  are  present,  but  are  situated  too 
high  to  be  seen  unless  the  horse  is  examined  in  bright  sunlight  and  the 
rays  of  tbe  sun  are  reflected  by  a  mirror  iato  the  cavity  of  the  nose.  The 
seat  of  the  ulcers  is  usually  on  the  septum  and  near  the  nasal  bone. 
Their  size  and  shape  vary  (Fig.  IV).  Some  ulcers  are  small,  isolated, 
almost  round;  others  are  large,  of  an  irregular  shape,  and  of  uneven 
depth.  All  produce  matter,  have  elevated,  corroded  borders,  a  dirty, 
steatomatous-looking  bottom,  and  are  never  covered  with  a  scab.  At 
first  smi'll  gi-ay  specks  or  elevated  gray  spots  (glanders-nodules),  vary- 
ing in  size  from  that  of  a  pin's  head  to  that  of  a  pea,  make  their  appear- 
ance (Fig.  JX^  1  and  2,  and  Fig.  V.  a  and  b).  These  nodules  soon  decay 
and  Ibrm  ul(!ors.  Gradually  the  ulcers  increase  in  size  and  depth  (Fig. 
IV,  3) ;  their  borders  become  more  elevated  and  corroded;  the  process 
of  decay  goes  on ;  and  if  two  or  more  small  ulcers  are  close  together, 
they  become  confluent,  unite,  and  constitute  one  large,  irregularly-shapea 
ulccu'  (Fig.  IV,  d),  which  continues  to  increase  in  size  and  depth.  Decay 
and  destruction  work  their  way  deeper  and  deeper,  even  into  the  car- 
tila<i;e,  nud  if  ulcers  happen  to  be  existing  in  both  cavities,  or  on  both 
si<les  of  the  septum,  it  occurs  not  seldom  that  the  latter  becomes  per- 
Ibrated.  1  observed  several  such  cases,  one  especially  in  Lee  Centre, 
Lee  county,  Illinois,  in  1866,  in  which  the  hole  in  the  lower  or  anterior 
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part  of  the  septum  was  fully  as  large  as  a  silver  half-dollar.  The  borden 
of  the  same  appeared  irregular,  corroded,  much  swelled  or  elevated  over 
'the  surface  of  the  septum,  and  coated  with  a  dirty-looldiig,  discoloied, 
and  blood-streaked  glanders-matter.  The  diseafie^  in  that  cas6|  was  fiu 
advanced,  and  the  animal  about  ready  to  die. 

Sometimes  it  happens  that  a  glanders-ulcer  shows  a  tendency  to  heal; 
it  loses  its  chancrous  character;  granulation  makes  its  appearance;  a 
scurf  or  scab  is  formed ;  a  healing  takes  place,  and  a  fibrous,  whitish- 
oolored,  somewhat  puckered  or  star-i^aj)^  scar  is  left  behind. 

Some  authors  have  attached  considerable  diagnostic  importance  to  a 
bluish  or  lead-gray  color  of  the  nasal  mucous  membrane,  and  to  blukh 
or  lead-gray  spots,  which  usually  make  their  appearance  befisre  it 
comes  to  ulceration.  Such  a  bluish  color,  however,  is  not  a  constant 
symptom — ^in  some  cases  only  small  red  specks  can  be  seen  on  an  othe^ 
wise  rather  pale  mucous  membrane,  and  is  not  characteristic  either^  be- 
cause it  is  observed  also  in  catarrhal  diseases,  and  in  horses  dnven 
against  the  wind  in  cold  weather. 

(d.)  Minor  symptoms. — ^The  three  principal  symptoms  just  desoribed 
are  usually  accompanied  by  some  otliers  of  minor  diagnostio  valaey  bat 
under  certain  circumstances  very  important,  esx>ecially  if  one  or  anotlier 
of  the  principal  symptoms  should  happen  to  be  imp^ectly  developecL 
As  such  minor  symptoms,  may  be  mentioned,  first,  an  accumulation  of 
a  glassy,  whitish-gray  mucus  in  the  inner  canthus  or  comer  of  the  eye 
of  the  diseased  side  of  the  head.  It  is  a  symptom  which  usually  makes 
its  appearance  at  the  beginning  of  the  disease;  second,  a  lusterleBS, 
dry,  and  dirty-looking,  or  so-called  ^^dead"  coat  of  hair;  third,  more  or 
less  difficulty  in  breathing;  fourth,  a  peculiar  short  and  dry  cou^ 
somewhat  similar  to  the  well-known  cough  of  a  horse  aflTected  with 
heaves.  These  last  three  symptoms,  of  which  the  cough  is  the  most 
characteristic,  make  their  appearance  only  after  the  morbid  process  has 
made  considerable  progress.  In  some  cases  the  plain  outit)reak  of  the 
disease,  or  the  appearance  of  plain  and  unmistakable  symptoms,  is  pre> 
ceded  by  a  swelling  of  the  inguinal,  the  axOlary,  and  other  lymphatio 
glands. 

The  difficulty  of  breathing,  and  the  peculiar  and  somewhat  characte^ 
istic  cough,  though  only  minor  symptoms  in  common  or  nasal  glanden, 
rise  to  great  diagnostic  importance  if  the  morbid  process  has  its  princi- 
pal seat  in  the  lungs  instead  of  the  mucous  membrane  of  the  nasal  cavi- 
ties— ^if,  in  other  words,  the  animal  is  affected  with  that  form  of  ^e 
disease  which  Professor  Gerlach  has  called  ^^pulmonal  glandersJ* 

It  happens  sometimes  that  a  horse  is  affected  with  glanders  and  com- 
municates the  disease  to  other  healtJiy  animals^  but  does  not  itself  show 
any  of  the  three  principal  sjTnptoms  characteristic  of  that  disease;  has 
no  discharge  from  the  nose,  no  swelled  glands,  and  no  ulcers  in  the  nasal 
cavities.  The  late  Professor  Spinola,  in  his  lectures  on  veterinary  pa- 
thology at  Berlin,  related  such  a  case  to  his  students,  which  will  serve  as 
an  illustration.  It  is  substiiiitially  as  follows:  In  a  village  near  Berlin 
glanders  broke  out  in  a  stable  in  which  several  horses  were  kept.  A 
veterinary  suigeon  was  called,  who  made  an  investigation  and  con- 
demned every  horse  that  showed  any  symptoms  of  the  disease,  and 
every  animal  condemned  was  immediately  killed.  The  horses  appa- 
rently not  affected  were  kept  for  several  weeks  under  police  control, 
and  from  time  to  time  inspected,  but  linallj'^eleased.  Among  them  was 
one  old  sorrel  horse  which  had  the  heaves,  an<l  whidi  ha<l  been  brought 
into  the  stable  a  short  time  before  the  first  case  of  glanders  made  its  ajh 
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pearaiice.  This  sorrel  horse  soon  after  was  sold  to  a  man  in  another 
village,  and  came  into  a  stable  containing  also  quite  a  number  of  horses. 
In  that  stable,  too,  glanders  broke  out.  A  veterinary  surgeon  (another 
one)  Avas  called,  and  every  horse  showing  symptoms  of  glanders  was 
condemned  and  immediately  destroyed.  The  old  sorrel  horse,  however, 
which  was  known  to  have  ''the  heaven,"  was  again  released  after  some 
length  of  time,  together  with  those  which  had  remained  exempted,  and 
was  sold  once  more,  this  time  to  a  man  who  kept  over  30  horses  (I  have 
forgotten  the  exact  number)  in  his  stable  a  few  miles  from  the  city.  In 
this  last  stable  glanders  likewise  made  its  appearance  after  some  lapse 
of  time,  but  in  that  case  Professor  Spinola  was  called.  He,  too,  after  a 
careful  investigation,  condemned  every  horse  that  showed  any  symptom 
of  glanders,  and  insisted  upon  condemning  also  the  old  sorrel  horse, 
whose  history  was  then  unknown  to  him,  notwithstanding  that  no  symp- 
toms of  disease,  except  such  as  are  usual  attendants  of  heaves,  could  be 
observ^ed.  The  owner  hesitated  to  consent  to  the  loss  of  a  horse  appa- 
rently not  affected  with  glanders,  but  Spinola-  insisted  upon  the  con- 
demnation. The  post  mortem  examination  revealed  that  the  old  horse, 
which  had  the  "heaves,"  was  affected  with  pulmonal  glanders  in  a  very 
high  degree ;  and  Spinola,  after  learning  the  history  of  the  old  sorrel, 
was  convinced  that  the  latter  had  caused  the  outbreji:  of  the  disease  in 
all  three  stables.  Professor  Gerlach,  in  his  valuable  treatise,  cites  sev- 
eral cases,  which  to  relate  would  lead  too  far.  Some  cases,  though  not 
so  strking  as  that  related  above,  have  also  come  under  my  own  observa- 
tion. In  pulmonal  glanders  the  morbid  process  has  its  principal  seat  in 
the  lungs,  and  may  remain  limited  to  the  latter  for  months,  and  even 
for  one  or  two  years ;  and  during  that  time,  or  as  lojxg  as  the  morbid 
process  is  confined  to  the  lungs,  no  prominent  symptoms  may  make  their 
appearance  except  such  as  are  usu^d  attendants  upon  heaves — some  dif- 
ficulty of  breathing,  and  a  peculiar  short,  weak,  and  dull  cough,  which 
must  be  heaid,  but  is  not  easily  described.  Finally,  however,  but  not 
before  the  disease  has  made  considerable  progress,  the  difficulty  of 
breathing  increases,  more  or  less  discharge  from  the  nose  makes  its  ap- 
pearance, emaciation  sets  in,  the  natural  glossiness  of  the  coat  of  hair 
disappears  and  becomes  rough,  stands  on  end,  and  exhibits  a  so-called 
dead  and  dirty -looking  appearance.  The  skin,  too,  loses  some  of  its 
natural  elasticity,  and  the  animal  becomes  "hide-bound." 

The  morbid  changes  are  revealed  only  at  the |>09^morte7ii  examination. 
Smaller  and  larger  glanders-nodules  (usually  called  tubercles)  present 
themselves  in  different  stages  of  development  and  subsequent  decay  in  the 
tissue  of  the  lungs.  Some  of  them  present  themselves  as  formations  rich 
in  glanders-cells  (see  illustrations),  and  others,  especially  if  the  disease  is 
of  long  standing,  as  decayed,  cheesy,  dried,  and  shrunk  substances  and 
glanders-tumors  of  a  sarcomatous  and  fibroid  character.  In  some  of 
the  oldest  ones  even  a  deposit  of  lime-salts  may  have  taken  place.  I 
remember  one  case,  which  occurred  in  Germany,  a  few  miles  from  my 
residence,  about  twenty  years  ago,  when  I  first  commenced  to  practice. 
I  was  called  to  examine  a  horse  suffering  from  some  pulmonal  disorder. 
The  symptoms  were  those  of  pulmonal  glanders  in  an  advanced  stage  of 
development ;  even  nasal  discharges  had  made  their  appearance.  I  diag- 
nosticated glanders,  but  being  young  and  without  much  experience,  de- 
chned  to  take  the  responsibility  of  condemning  the  hoi-se,  because  the 
laws  of  Germany  are  very  strict  in  that  respect,  and  provide  that  every 
horse  affecte<l  with  glanders  be  destroyed  immediately.  I  therefore 
reported  the  case,  not  to  the  proi)er  executive  authorities,  but  to  the 
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veterinary  snrgeoii-geiieral,  who,  at  my  solicitation,  came  immediatdy 
and  exaniincd  the  animal.  He  did  not  pronounce  it  a  clear  case  of  glan- 
ders, but  doubted,  at  least  hesitated.  The  owner,  however,  consented 
voluntarily  to  have  the  horse  killed.  The  postmortem  examination  re- 
vealed puimonal  glanders  in  a  very  advanced  stage.  A  similar  case,  of 
which  I  shall  have  to  give  a  brief  account  in  another  chapter,  I  had  an 
opportunity  to  observe  in  1860,  near  Dixon,  Lee  county,  Illinois. 

As  the  principal  symptoms  of  puimonal  glanders  are  essentially,  for 
some  length  of  time  sit  U^ast,  only  such  as  are  also  observed  in  common 
cases  of  heaves  (one  of  the  most  frequent  disorders  of  horses),  the  diag- 
nosis must  frequently  be  based,  as  a  lawyer  would  say,  upon  circumstan- 
tial evidence. 

A  horse  must  be  suspected  of  being  affected  with  glanders,fir8t,  if  the 
peculiar,  weak,  and  diy  cough  constitutes,  compared  with  the  (Umcnlty 
of  breathing,  the  predominating  symptom ;  if  the  animal  becomes  more 
and  more  emaciated  and  hide-bound,  and  if  the  appearance  of  l^e  coat 
of  hair  is  such  as  to  indicate  the  presence  of  a  cachectic  disease.  Sec- 
ond, if  it  is  Imown  that  the  animal  in  question  has  been  exi>osed  to  the 
contagion.  Third,  if  other  horses  have  become  affected  with  glandccs 
or  farcy,  after  having  been  together  with  the  animal  that  shows  those 
symptoms.  Fourth,  if  a  horse  apparently  afiected  with  heaves  has  pre- 
viously exhibited  other  symptoms,  more  or  less  characteristio  or  suspi- 
cious, of  glanders.  Fifth,  if  other  symptoms,  such  as  are  obs^ved  in 
so-called  ^^  nasal  gleet,''  or  incipient  nasal  glanders,  make  their  aj^pear 
once. 

3.  FARCY,  OR  EXTERNAL  GLANDERS. 

The  name  "farcy"  is  given  to  such  cases  of  glanders  in  which  Ae 
morbid  pi»ocoss  has  its  seat  in,  and  immediately  beneath,  the  skin,  and  in 
which  nodules,  boils  (glanders-buboes),  and  ulcers  of  a  very  infections 
and  chaucrous  chai*acter  make  their  appearance  in  the  siibcutaneons 
tissue,  and  in  the  skin  itself.  Glanders-nodules  and  lenticular  ulcers  in 
the  tissue  of  the  skin,  boils  beneath  the  skin,  smaller  and  larger  open 
ulcers  penetrating  the  same,  a  strand-shaped  swelling  of  the  sabeata- 
neous  lymi)haties,  swelled  lymphatic  glands,  and  (Edemata,  the  latter 
especially  in  the  legs  and  on  the  head,  constitute  the  most  essential 
symptoms.  . 

Professor  Gorlach  discriminates  two  forms :  Subcutaneous  glanders 
or  common  farcy,  and  exanthematous  glanders  or  skin  farcy. 

(a.)  SuhcutaneouH  glamlers  or  common  farcy. — ^The  morbid  process  in 
this  rather  frequent  disease  has  its  principal  seat  in  the  subeutaneoos 
connective  tissue,  and  in  the  Ij^mphatic  system  of  the  skin  and  be- 
tween the  skin  and  the  muscles,  but  especially  on  the  inner  side  of  the 
hind  legs,  on  the  lips,  on  the  neck,  between  the  fore  legs,  and  on  all  such 
places  wliere  the  skin  is  thin  and  fine.  At  first  distinctly  limited  swell- 
ings of  an  inllammatory  character  (incipient  boils  or  glanders-buboes) 
make  their  api)earance  in  the  subcutaneous  tissue.  These  swellings  or 
boils  soon  coniiiiencc  to  dissolve,  or  to  decay,  from  within ;  the  ulcera- 
tion begins  in  the  center,  but  the  matter,  being  very  corrosive,  soon 
works  its  way  into  the  skin,  the  boil  finally  opens,  and  presents  a 
farcy-ulcer  with  a  steatomatous  bottom,  and  elevated,  corroded,  and  in- 
flamed borders.  At  the  same  time,  or  even  before  the  formation  of  the 
first  idcer  has  become  completed,  deleterious  matter  is  absorbed  by  the 
nearest  lym])hatics,  and  deposited  in  the  lymphatic  glands.  The  for- 
mer, in  conseciuence,  swell  to  hard  and  plainly  visible  eoi^s  or  strands,  axai 
the  latter  to  painful  and  distinctly  limited  tiunors.    The  partial  or  total 
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closing  of  the  l^Tnpliatic  vessels  and  glands  thus  effected  Interferes 
witia,  and  even  prevents,  a  performance  of  their  functions,  or  stops 
the  absorption  of  lymph,  and  cedematous  swellings,  more  or  less  ex- 
tensive, are  the  necessaiy  consequence.  The  same  make  their  ap- 
pearance especially  if  the  seat  of  the  morbid'  process  is  on  the  inside 
of  a  leg,  and  if  either  the  inguinal  or  axillary  glands  are  swelled  and 
closed  by  a  deposit  of  dele^rious  matter.  The  more  extensive  and  com- 
plete the  swelling  and  closmg  of  the  lymphatic  vessels  and  glands,  or 
the  more  lymphatics  are  affected,  the  more  extensive  is  also  the  cedema. 
Lameness,  usually  caused  by  such  an  oedema,  is  also  a  frequent  at- 
tendant. 

The  roundish  boils  or  tumors  increase  in  size  from  that  of  a  hazel-nut 
to  that  of  a  hen's  egg.  At  first,  when  such  a  boil  is  making  its  appear- 
ance, it  is  not  fastened  to  the  skin ;  the  latter  can  yet  be  moved  a  little 
in  every  direction  over  the  boil,  but  soon  the  neoplastic  process  and  the 
subsequent  decay  will  extend  to  the  tissue  of  the  skin,  and  boil  and  skin 
w  iU  become  firmly  united  before  the  ulcer  breaks  and  discharges  its  ex- 
tremely iufectious  and  corrosive  contents,  consisting  of  decaying  glan- 
ders-cells or  matter,  and  lymph. 

(b,)  Exanthematous  glanders  or  skin  /ar^.-r-In  this  form  of  glanders 
or  fai'cy  the  principal  seat  of  the  morbid  process  is  in  the  tissue  and 
in  the  lymphatics  of  the  skin  or  cutis.  It  is  a  rare  form  in  horses,  but 
the  only  one  in  which  external  glandeora  or  farcy  makes  its  appearance 
in  a  human  being.  Distinctly  limited  swelltugs  (nodules  and  tumors)  of 
the  size  of  a  pea  to  that  of  a  hazel-nut,  either  isolated,  or  united  and  re- 
sembling a  string  of  beads,  make  their  appearance  in  the  tissue  of  the 
skiu.  These  swellings  soon  break,  and  then  present  round  idcers  with 
elevated  and  corroded  bonlers.  The  discharge  consists  of  a  mixture  of 
matter,  composed  mainly  of  decayed  glanders-cells  and  lymph.  In 
other,  though  rather  rare  cases,  the  sw^elliugs  are  very  small  and  numerous, 
and  present  themselves  as  small  nodules,  some  of  which  are  so  smaU  as 
to  be  scarcely  visible,  while  others  are  about  as  large  as  common  peas. 
These  small  swellings,  too,  are  soon  changed  to  ulcers,  which  are  usually 
flat,  lenticular,  and  constantly  suppurating.  If  close  together  the  same 
become  frequently  confluent.  Only  one  case  of  skin-fercy  has  ever  come 
under  uiy  observation.  It  was  about  five  years  ago,  at  Manhattan, 
Kans.  Numerous  small  ulcers  were  crowded  closely  together  on  the 
nose  and  the  muzzle  of  the  horse,  which  was  also  affected  with  nas^ 
glanders. 

On  the  human  skin,  not  being  covered  witlt  hair,  the  whole  process 
can  be  observed  much  better  than  on  the  skin  of  a  horse.  Professor 
Virchow's  description  of  skin-farcy  in  men  may,  therefore,  find  a  place. 
Viichow  says  : 

At  fii-st  tlioso  spots  aro  much  reddened,  but  very  smallj  almost  hke  flea-bites  j  then 
pa]>iilar  swellings  arc  formed ;  the  surface  of  those  swellings  rises  gradually  rather  in 
the  shape  of  a  round  and  solid  elevation  than  of  a  pustule,  and  assumes  a  yellowish 
color,  which  givcvs  it  a  ]Histulou8  appearance.  If  the  epidermis  is  removed  horn  such 
a  flat  or  roundish  p;ipulo  or  iiudule,  which  is  uot  depressed  in  the  center,  but  sur- 
rounded by  a  swelled  and  reddened  court,  a  pnriform,  moderately  consistent  yellowish 
fluid  is  formed,  which  contains  but  few  organized  constituents,  and  consists  mainly  of 
the  decayed  elements  of  the  formerly  solid  nodule.  The  fluid,  therefore,  is  not  lodged 
in  a  pustulous  elevation  of  the  epidermis,  but  in  a  small  hole  in  the  corium,  which 
penetrates  the  latter  as  if  it  had  been  made  with  a  punch.  After  some  time  the  fluid 
(matter)  becomes  colored  by  hemorrhagic  admixtures;  still  later  its  color  is  changed  to 
bluish  red,  and  finally  small  brown  or  blackish  crusts  or  scabs  are  formed.  Such  erup- 
tions appear  sometimes  in  enormous  numbers  on  the  whole  body. — (Gerlach's  Treatise.) 

Nasal  gleet — This  is  a  name  which  I  have  accepted  only  with  great  re- 
luctance, because  it  signifies  no  definite  disease,  and  is  used  frequently, 
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as  I  shall  hereafter  have  an  opportunity  to  show,  to  cover  ignorance, 
Ix^iud,  and  crime.  It  can  be  retained  only  if  applied  exclusively  to  such 
cases  of  disease  (usually  occult  or  incipient  j^landers)  in  which  the  horse 
has  a  suspicious-looking  discharge  from  the  nose,  but  shows  no  other 
characteristic  symptoms  sufficiently  developed  to  base  upon  them  a  sure 
diagnosis.  So,  for  instance,  it  may  happen  that  a  horse  has  a  chronic 
discharge  of  matter  and  mucus  from  one  or  both  nostrils,  and^  xx^rhaps, 
also  a  (Sstinctly  limited  swelhng  of  the  submaxillary  lymphatic  glands, 
and  yet  neither  the  discharge  nor  the  swelling  may  be  sufficiently  charac- 
teristic to  justify  the  decision  that  the  horse  in  question  is  affected  with 
glanders,  because  the  latter  is  a  disease  which,  for  obvious  reasons,  cto- 
mands  a  correct  and  positive  diagnosis.  To  declare  that  a  horse  has 
glanders  is  equal  to  condemning  the  same  to  be  killed.  The  term  <^  nasal 
gleet,"  therefore,  is  convenient  and  admissible,  if  used  exdnsiveJy  to 
signify  a  disorder  of  the  respiratory  organs  attended  with  suspicioos 
discharges  Irom  the  nose,  and  other  c^mptoms  conmion  in  glanders,  but 
not  yet  fully  enough  developed  or  sufficiently  characteristic,  one  way  or 
another,  to  make  the  existence  or  absence  of  glanders  a  certainty.  Sndi 
a  disorder,  of  course,  must  be  considered  as  incipient  or  occult  glanders 
till  every  doubt  has  been  removed. 

Chronic  and  acute  glanders. — Glanders,  as  a  rule,  is  a  chronic  disease. 
The  morbid  changes  develop  slowly.    Of  the  various  forms  in  which  ibe 
disease  is  able  to  make  its  appearance,  pulmonal  glanders,  unless  com- 
plicated with  one  of  the  other  forms,  or  with  other  inflammatory  or 
feverish  diseases,  is  the  most  chronic,  or  takes  the  longest  time  to  pro- 
duce conspicuous  symptoms  and  to  become  fatal.    It  takes  frequently 
two  or  three  years  before  the  animal  succumbs.    Kasal  glanders  is  usa- 
ally  not  quite  so  slow  in  its  progress ;  still  it  also  very  often  takes  half 
a  year  or  longer  before  the  morbid  process  makes  sufficient  headway  to 
produce  plain,  unmistakable  symptoms,  or  before  the  chancrous  ulcers, 
characteristic  of  glanders,  make  their  appearance  in  the  mucQUS  mem- 
brane of  the  septum  of  the  nose.    Farcy,  or  external  glanders,  is  usually 
the  lea^t  chronic  (comes  the  soonest  to  a  termination)  of  the  varioos 
(uncombined)  forms  of  glanders.    Plain  and  unmistakable  symptoms 
(veritable  farcy-ulcers)  luake  tlieir  apx>earauce  almost  always  within 
three  liionths  and  frequently  within  a  week  or  two  after  the  infection 
has  taken  place.    In  mules  and  asses,  however,  the  various  forms  of 
glanders  are  usually  less  chronic,  make  a  more  rapid  progress,  are  more 
destructive,  and  come  sooner  to  a  termination  than  in  horses.    The  prog- 
ress of  the  morbid  process  depends  also  to  a  great  extent  ui)on  the  con- 
stitution and  the  organization  of  the  animal  and  the  mode  and  manner 
in  which  it  is  kept.    Weather  and  temperature,  too,  have  considerable 
'nfluence ;  wanu  and  drv'  weather  usually  retards,  and  cold,  wet,  and 
stormy  or  inclement  weather  usually  accelerates  and  spreads  tJie  morbid 
irocess.    Most  authors  discriminate  l>etween  acute  and  a  chronic  form 
f  glanders.    From  a  practical  standpoint  such  a  distinction  is  perfectly 
•dmissible,  but  to  sepiu*atc  junito  and  chronic  glanders  as  two  difierent 
liseasea,  as  has  been  done  by  some  (French)  authors,  must  lead,  and 
ia«  led,  to  very  dangerous  mistakes  and  to  great  confusion.    Every 
brm  of  glaiKlers,  as  1  have  said  before,  is  natm*ally — co  ipso — more  or 
"sa  clironic,  in  its  course,  but  may  become  acute,  either  from  the  first 
-<^imiiii^^  or  at  any  stage  of  its  development,  and  sometimes  verj'sud- 
•  lily,  under  any  of  the  following  conditions: 

If  a  (•(mi])i''"»^'^'>  takes  j)la<*e  either  with  one  of  the  other  forms  of 
...  iJiMv    .V  -        ..  .j>/ir  'li^i»ase  or  dii^order.    Sometimes  even  a  small 
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wotind  is  sufficient  to  inaugurate  the  acute  course  or  a  rapid  progress  of 
the  morbid  process. 

2.  If  glanders  has  been  communicated  by  a  direct  introduction  of 
glanders-matter  into  a  wound,  or  a  direct  contact  of  the  contagion  with 
the  blood.  The  greater  the  quantity  of  glanders-matter  introduced  the 
more  concentrated  the  contagion  inoculated,  or  the  larger  the  wound 
the  more  acute  or  rapidly  progressing  and  spreading  is  usually  the 
morbid  process  of  the  communicated  disease. 

3.  If  the  constitution  of  the  animal  has  been  weakened,  or  if  the 
vitality  of  its  organism  has  been  seriously  impaired  either  by  glanders 
itself  or  by  any  other  disease,  the  course  of  glanders,  although  natu- 
rally slow  or  chronic  from  the  beginning,  is  usually  changed  to  an  acute 
one  as  soon  as  the  morbid  changes  have  become  sufSciently  important 
and  extensive  to  weaken  essentially  the  constitution  of  the  animal,  and 
to  cause  a  proftise  infection  or  spreading  of  the  contagion  througn  the 
lymphatics  in  the  animal  organism.  Toward  its  &tal  termination 
glanders,  therefore,  always  changes  its  course  from  chronic  to  acute. 
Unlike  most  other  diseases  it  commences  chronicand  ends  acute. 

4.  Exposure  to  wet,  cold,  and  inclement  weather,  catching  cold,  hard 
work,  close,  dirty,  and  ill-ventilated  stables,  unhealthy  food,  &c. — ^in 
short,  everjrthing  that  is  calculated  to  produce  an  injurious  influence 
upon  the  organism,  or  is  calculated  to  impair  the  health  of  t^e  animal, 
has  a  tendency  to  accelerate  the  morbid  process,  to  change  the  chronic 
course  of  glanders  to  an  acute  one,  and  to  hasten  the  outbreak  after  an 
infection  ha«  taken  place. 

The  morbid  process  of  glanders  is  accelerated  and  caused  to  spread 
more  rapidly  if  the  latter  becomes  complicated  with  an  inflammation, 
or  with  any  very  feverish  or  very  typhoid  disease.  The  morbid  pro- 
cesses of  glanders  and  inflammation  increase  each  other  reciprocally. 
The  inflammatory  process  adopts,  to  a  great  extent,  the  nature  and 
characteristics  of  glanders,  and  the  morbid  process  of  the  latter  disease 
becomes  blended  with  the  former,  and  assumes  tlie  attributes  of  an  in- 
flammation. In  either  case  all  the  symptoms  become  very  violent,  and 
the  morbid  process  progresses  and  spreads  very  rapidly,  particularly 
in  those  tissues  which  are  in  a  state  of  inflammation.  Ulceration,  too, 
becomes  extensive  in  a  short  time,  and  the  lymphatics,  by  absorbing 
the  deleterious  matter,  seem  to  spread  the  contagion  and  the  elements 
of  glanders  rapidly  through  the  whole  system.  &  the  original  disease 
is  glanders,  farcy  will  also  make  its  appearance  within  a  short  time : 
anil  vice  versa,  existing  farcy  will  soon  be  complicated  with  nasal  ana 
pulinonal  glanders  of  an  inflammatory  character.  The  exudations  pro- 
duced by  an  inflammation  which  has  assumed  the  nature  of  glanders 
are  always  very  deleterious  and  corrosive  and  destroy  like  a  caustic  the 
tissues  with  which  they  come  in  contact.  The  morbid  changes  effected 
by  such  an  inflammation  resemble  those  of  a  malignant  diphtheria.  In 
extieme  cases  the  morbid  process  may  become  so  violent  as  to  cause 
the  neoplastic  process,  characteristic  of  glanders,  to  be  superseded 
by  immediate  destruction  and  mortification.  In  such  a  case  profose, 
diphtheritic  ulceration  and  destruction  of  tissue  take  the  place  of  the 
neoplastic  production  of  glanders-cells  and  their  subsequent  decay. 
The  glanders-cells  are  destioyed  (decay  or  perish)  before  their  forma- 
tion has  been  completed,  consequently  are  absent. 

That  a  direct  and  abundant  introduction  of  glanders-matter  into  a 
wound,  or  a  direct  contact  of  the  contagion  with  the  blood,  is  well  cal- 
culated to  produce  an  acute  form  of  gkmders,  or  sufficient  to  inaugurate 
a  rapid  progress  of  the  morbid  process,  is  probably  besti  illustrated  by  a 
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case  wliieli  occuitccI  about  cloven  years  ago,  near  Dixon,  Lee  county, 
Illinois,  where  I  was  then  praetieinf;.    A  fanner,  Mr.  B.,  came  to  my 
office  with  a  horse  which  he  had  ix?cently  bought,  and  which  was  appar- 
ently sufiering  from  some  pulmonal  di«oixler.    The  animal  was  in  a  mod- 
erately good  condition  and  free  from  fever.    The  morbid  symptoms  ob- 
served eonsistwl  in  a  slightly  laborious  breathing,  a  short,  dull,  bnt 
somewhat  loose  (not  dry)  cough,  some  discharge  ftt)m  one  nostril,  and  a 
slight  swelling  of  the  submaxillary  lymphatic  glands  of  the  same  side 
of  the  head.    The  symptoms,  consequently,  were  the  same  as  are  usually 
observed  in  pulmonal  glanders ;  but  as  none  of  them  were  sufficiently 
develoiMHl  or  presented  sufficiently  characteristic  properties  to  indicate 
with  ceitainty  the  i>resence  of  glanders,  and  as  no  ulcers — ^the  most  im- 
poitant  diagnostic  symptom  of  glanders — could  be  discovered  in  the 
nose,  1  hesitated  to  make  a  definite  diagnosis,  but  informed  the  ownerof 
my  suspicion,  and  advised  him  to  put  the  horse,  if  convenient^  to  hard 
work  for  the  puri>ose  of  accelerating  thereby  the  morbid  process  (if 
glanders),  and  to  retuin  the  animal  for  flirther  examination  trithin  a 
week  or  so.    A  few  days  afterwards  the  same  farmer  came  again  to  my 
office  with  another  horse  with  a  badly  torn  eyelid  and  an  inflamed  eye 
for  treatment.    This  latter  horse,  which  I  will  call  horse  No.  2,  had  been 
bitten  in  the  eyelid  and  had  the  same  torn  by  the  horse  with  the  8asi»- 
dous  s>Tnptoms,  which  I  had  seen  before,  and  which  I  will  call  horse  Na 
1.    In  examining  the  wound,  which  probably  had  lieen  made  duriji^  the 
night,  1  foun<l  the  borders  very  much  swelled,  and  the  wound  and  the 
conjunctiva  of  the  eye  in  a  condition  which  strengthened  my  suspicions 
of  iiorse  Ko.  1  being  affected  with  glandei's.    Still,  by  means  of  a  few 
stitches,  1  united  the  margins  of  the  wound  as  well  as  circamstances 
I)ermitted.    After  1  had  ix*H'orme<l  the  operation  1  examined  the  horse 
as  to  his  general  health,  but  es]>ecially  as  to  symptoms  of  glanders. 
With  the  exception  of  some  feverish  ac^celeratiou  of  the  pulse  and  the 
very  inllamed  condition  of  the  torn  eyelid  and  the  conjunctiva,  no  morUd 
symptoms  ccmld  lx»  found.    The  hoi^se  ai)peared  to  be  in  good  health 
and  fivi.^  fn>m  any  I'espiratory  disorder.    Tlu*  next  day  1  saw  both  horses. 
Nos.  2  an<l  1,  on  B.'s  larm,  a  few  miles  from  Dixon.    Horse  No.  3  haa 
high  fever:  the  wound  in  the  eyelid  presented  considerable  sweUing 
and  had  sup]mrated;  some  of  the  stitches  had  been  torn  out;  and  a 
lump  of  grayish  and  glassy  mucus  had  accumulated  in  the  inner  co^ 
ner  or  canthus  of  the  eye.    These  symi)toms,  though  comi>a'ratively  in- 
significant under  other  eiix*umstan<»es,  convinced  me  still  nn^re  that  the 
torn  eyelid  would  not  heal  and  that  horse  !No.  1  wa«  affectetl  with  glan- 
,U»rs,  and  had  (?omnnniieateil  the  contagion  to  horse  Xo.  2.     In  the  con- 
dition of  horse  No.  1  no  essential  cihanges  had  taken  jdace,  except  per- 
Uaps  a  sli;i>ht  increase  in  the  <livscharges  fmm  the  nose.    About  a  week 
ater  horse  >.'o.  2  ]>n^sented  i)lain  and  unmistakable  syjnjitoms  of  glan- 
Jers,  consisting  of  lameness,  swelling  of  the  inguinal  glands,  copious 
ilischarges  fwm   the  nose,  sweUing  of  the  submaxillary  glands,  and 
liphtheritic  ulceration  on  the  septum.    The  condition  of  horse  No.  1  was 
•  imost  uncliangwl.    IJoth  horses  wei-e  killed  the  next  day.    The  pM 
'wrtcm  exanunation  of  horse*/  No.  1  i-evealed,  besides  the  charaotenstic 
•«orbid  changes  in  the  lungs,  indicative  of  pulmonal  glanders  of  long 
,Lan<ling,only  afew  snuill  ulcers  high  u])  on  the  septum,  while  horse  No. 
'  showed  all  tin*  essential  symptoms  of  fully-developed  acute  nasal  glan- 
icis  and  of  incipient  farcy,  but  scarcely  any  morbid  changes  in  the 
iip«,rs;.     Wh(»ther  the  inoculation  with  glanders-contagion  effe^ed  by  the 
iiiM  A  and  learii^'r  of  t^*'^  eyelid  constituted  the  lii*st  commtUiication  (tf 
i\o  "Mifno"'^'''  ••    lOTQ/:  V'x  \>  y\y  hov&t  Vn  1   or  whether  a  pTevious  i&* 
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fection  liad  taken  place  (botli  horses  had  been  worked  together,  and  had 
been  kept  in  the  same  stable  a  week  or  two  before  the  eyelid  was  torn), 
I  was  unable  to  decide,  but  hold  myself  convinced  that  the  direct  intro- 
duction of  a  comparatively  large  quantity  of  the  contagion  into  a  fresh 
wound,  and  the  immediate  contact  of  the  same  with  the  blood,  consti- 
tuted the  cause  of  the  acute  course  of  the  disease,  inaugurated  by  the 
inflammation  hi  the  wound  of  the  eyehd.  There  can  be  no  doubt  of  the 
<lisease  having  been  communicated  by  horse  Ko.  1  to  horse  JSTo.  2,  because 
sulxsequent  inquiries  elicited  the  fiact  that  horse  No.  1  had  become  in- 
fecteil  with  glanders  several  months  before  he  came  into  the  possession 
of  :Mr.  B.,  by  another  horse  to  which  the  disease  had  been  communicated 
by  a  condemned  United  States  Army  horse  aftected  with  glanders  and 
sold  by  the  government  to  a  ikrmer,  in  whose  possession  he  died. 

Another  case,  perhaps  not  less  illustwitive,  occurred  in  the  same  year, 
also  not  lar  from  Dixon.  I  was  called  upon  to  examine  a  mule  which 
sliowed  suspicious  symptoms,  indicating  the  presence  of  glanders,  but  as 
no  ulcers  could  be  discov^^  in  the  nose  a  delinite  diagnosis  could  not  be 
made.  This,  however,  was  the  more  necessary  and  desirable,  as  the  mole 
in  question  had  come  from  another  State  (Indiana),  and  had  been  bought 
only  a  few  days  before.  To  get  out  of  the  difficulty  and  to  force  a  decis- 
ionj  I  inoculated  the  mule  with  his  own  nasal  discharges  under  the 
sternum  behind  the  fore  legs.  In  a  few  days  a  nice  farcy-ulcer  had 
develoi>ed,  the  symptoms  of  glanders  proper,  too,  had  made  considerable 
progre^ss,  and  the  chronic  course  of  the  disease  had  been  changed  to  an 
acute  one. 

Wherever  glanders  presents  itself  as  an  acute  disease,  either  an  uncom- 
monly large  quantity  of  the  c(mtagion  has  been  introduced  at  once  and 
brought  in  direct  contact  with  the  blood,  or  a  comphcation  of  some  sort 
has  l^n  efiected. 

The  nature  of  gUmders-^r-The  hypothesis  in  regard  to  the  nature  of 
glanders,  and  the  theories  concerning  the  morbid  changes  and  their 
relative  importance,  have  differed  very  widely,  and  have  recently  under- 
gone great  changes.  Although  modem  investigations  have  proved 
beyond  a  reasonable  doubt  that  all  the  old  hypotheses  are  erroneous, 
some  of  them  seem  yet  to  have  their  adherents. 

At  the  end  of  the  last  and  the  beginning  of  this  present  century 
moist  veterinarians  looked  upon  ghuiders  as  a  blood  disease.  Bourgelat 
(1770),  Kersting  (1784),  and  Coleman  (1839),  supposed  that  glaaders  pro- 
ceeds from  a  morbid,  corrupt,  or  defectiVe  composition  of  the  blood  and 
looked  upon  tliat  as  the  immediate  cause  of  the  iUsease. 

Lat(ir  veterinarians  advanced  difterent  opinions.  Dupuy  (1849)  called 
glanders"  an  affection  tuberctdevs€y  consideml  it,  together  with  strangles 
or  distem]>er,  grease-heal,  &c.,  as  a  tuberculous  disease,  and  denied,  like 
DiOvSt  French  veterinarians,  the  existence  of  a  contagion.  Marel  (1826) 
lookeil  u]K)n  glanders  as  the  natural  consequence  of  a  chronic  inflamma- 
tion of  the  nasal  mucous  membranes.  Dance  and  Oruveilhier  connected 
glanders  with  an  inflammation  of  the  lymphatics.  Loiset  found  throm- 
bosis in  the  lymphatics  of  the  mucous  membrane  of  the  nose,  and  after 
that  a  tendency  pi*e vailed  to  consider  glanders  as  a  pysemic  disease. 
This  new  doctrine  culminated  in  the  hypothesis  of  Tessier,  who  denied 
the  absor]^tion  of  matter,  substituted  a  formation  of  matter  (pus)  in  the 
blood,  and  ])ron()unced  glanders  as  one  of  many  diseases  in  which  a  ten- 
dency to  pro(huc  matter  is  primarily  existing  in  the  blood.  Finally 
cliniciil  observations  were  made  in  France  which  removed  (f)  every 
doubt  as  to  the  pytemic  nature  of  glanders.  Renault  {Recueil  de  mM. 
veter,,  1833,  p.  3D0)  published  observations,  accoixling  to  which  glanders 
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proceeded  from  a  fistiile  on  the  withers,  from  bruising  of  the  upper  eye- 
hd,  and  from  a  fistule  of  the  spennatic  cord.  Dupuy  (Bulletin  de 
V Academic  de  med.,  183G,  p.  481)  obser\'ed  that  glanders  proceeded  from  a 
seton  on  the  shoulder,  liiss  {Eeeucil  de  nied.  v^ter.j  1837,  p.  602)  observed 
several  cases  of  glanders  which  were  caused  by  severe  contusions  of  the 
nose.  Eey  observed  that  glanders  made  its  appearance  after  a  fracture 
of  the  nasal  and  maxillaiy  bones.  Afterwards  Renault  and  Boul^ 
{JRecueil  de  med.  v6t^.,  1840,  "p.  257)  endeavored  to  corroborate  or  to  afiSim 
these  observations  by  direct  experiments.  They  injected  matter  into  the 
veins  of  horses,  and  claimed  to  have  produced  glanders-ulcers  in  the 
nose  of  a  horse  by  such  an  injection  of  innocent  matter.  Rey  (Becuiil 
de  in6d,  veter.j  1807,  p.  417)  looks  upon  the  exx)eriment  of  Kenault  and 
Bouley  as  a  singular  case,  but  Professor  Bering  in  Stuttgart  {RepertarUm, 
1808,  p.  30)  does  not  find  it  singular  at  all,  and  says  tiiat  he  made  the 
same  experiments  a  long  time  ago,  and  had  succeeded  in  producing  in 
some  cases  glanders,  in  other  cases  suppuration  (in  the  lungs)^  and  in 
others  no  result  whatever.  Such  statements  are,  to  say  the  least,  exceed- 
ingly queer,  particularly  if  made  by  such  a  learned  and  experienced 
man  and  otnerwise  so  rehable  an  authority  as  Professor  Hering,  because 
such  observations  are,  and  must  be,  based  upon  a  mistaJke  eitiher  one 
way  or  another.  There  are  three  possibilities :  Either  the  matter  iiyected 
into  the  veins  must  have  been  taken  from  a  horse  affected  with  gland^s 
or. farcy,  the  animals  experimented  on  must  have  been  previously 
infected  with  the  disease,  or  exposed  in  some  way  to  the  conti^on,  or 
the  disease  produced  was  no  glanders  at  all.  A  previous  infection  must 
be  considered  a^  the  most  probable  solution,  because  the  horses  sub- 
jected to  such  experiments  are  usually  old  or  condemned  animftls  bought 
for  anatomical  purposes  at  from  two  to  four  dollars  a  head.  A  groat 
many  experiments  with  injections  of  matter*  (pus)  into  the  veins  of 
horses — probably  the  most  that  ever  have  been  undertaken — have  been 
made  at  about  the  same  time,  but  independently  and  at  difterent  pliioe& 
by  Professor  Guenther  in  Hanover  {Nebel  u,  Vix  Zeitachrifiy  2.  B.)  ana 
Professor  Spinola  in  Berlin  ( Ueher  das  Vorkommen  der  Eiterknoten  in  den 
I/ungerij  18^39).  The  same  were  afterwards  repeated  at  various  times  by 
Professor  Gerlach,  the  late  director  of  the  Royal  Veterinary  School  in 
Berlin,  who  died  in  1877.  Neither  of  these  three  very  reliable  investi- 
gators nor  anybody  else,  except  Bouley  and  Bering,  has  ever  succeeded 
in  producing  (!)  glanders  in  a  horse  by  an  injection  of  innocent  matter 
(pus)  into  the  veins. 

AU  those  h^q)otheses  and  theories,  notwithstanding  some  of  tiiem 
were  only  short-lived,  contributed  a  great  deal  in  creating  th©  conifti- 
$ion  in  regard  to  the  contagiousness  or  non-contagiousness  of  glanders 
{la  morve),  which,  until  recently,  has  been  prevailing  among  the  Fr^ich 
v^eterinarians.    Bouley  separated  .acute  glanders  and  chronic  glanders  as 
'iwo  distinct  or  entirely  diliereut  diseases,  and  considered  chronic  gland- 
ers as  non-contagious,  and  acute  glanders  and  farcy  as  contagious  and 
lyaemic  diseases.     Godino  {Eleme^^  d^Hygidne  v^tSrinairey  euivie  de  re- 
;herche8  sur  la  morve^  etc.j  1815),  went  still  further,  and  denied  the  con- 
agiousness  of  glanders  altogether.    Bouley,  however,  finally  admitted 
uat  contagious  acute  glanders  might,  under  certain  circumstances,  be 
leveloped  from  non-contagious  chronic  glanders.    These  fallacious  doc- 
''uies  of  the  professors  of  the  Allbrt  veterinary  school,  not  only  caused 
^xcat  confusion  in  regard  to  diagnosis  (glanders  not.being  considered  a; 

'lisease  sui  generis^  was  frequently  confounded  with  other  diseases). 
juv  also  great  losses,  amounting  to  miUions  of  dollars,  to  the  people  of 
J^'rance,  by  prev^T^+i"*?  a  strict  condemnation  of  glanaered  horses,  and 
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The  veterinarians  of  Belpum,  too,  became  infected  with  the  French  or 
ratber  Alloii:  conftision,  otherwise  they  never  would  have  stated  in  their 
official  reports  (Bulletin  du  conseil  supirieur  dH agriculture  du  royaume  de 
Belglque  Arme,  1858,  Bnixelles,  1860),  that  of  810  glandered  horses,  136 
had  been  cured.  The  veterinary  school  of  Lyons,  France,  has  always 
kept  aloof  from  the  errors  of  the  Alfort  institution  in  regard  to  glanders, 
and  has  never  denied  the  contagiousness  of  that  disease. 

The  German  veterinarians,  though  differing  at  times  considerably  in 
opinion  as  to  the  nature  of  glanders,  have  never  doubted  its  contagious- 
ness ;  and  German  governments  have  always  been  very  strict  in  taking 
the  most  effective  measures  against  the  spreading  of  that  terrible  enemy 
of  the  equine  race  by  requiring  a  prompt  destruction  of  every  horse  re- 
ported by  a  veterinary  surgeon  as  being  affected  with  the  disease.  As 
a  consequence,  glanders  has  become  a  rare  disease  in  Germany,  and 
the  annual  losses  are  very  insignificant. 

Most  of  the  older  German  veterinarians  looked  upon  glanders  as  a 
dyscratic  disease.  Some  believed  they  had  found  the  immediate  cause 
in  a  qualitative  change  of  the  animal  albumen  5  others,  in  a  morbid  in- 
crease of  fibrin.  As  to  the  morbid  changes,  some  thought  they  had  dis- 
covered something  characteristic  in  a  stagnation  of  lymph  in  the  lym- 
phatics, others  in  a  formation  of  tubercles,  and  still  others  considered 
glanders  as  a  product  of  scroftdosis.  A  few  went  even  so  far  as  to  hold 
glanders  to  be  identical  with  tuberculosis  and  scrofnlosis.  The  tuber- 
culosis doctrine  originated  in  France,  and  gain^  a  good  many  adherents 
willing  to  look  upon  glanders  as  an  equine  tuberculosis.  The  scrofti- 
losis  doctrine  was  based  upon  the  erroneous  supposition  that  glanders 
proceeds  or  develops  from  strangles  or  distemper,  and  that  the  latter 
is  a  sqroftUous  disease.  Erdt  (in  his  BotzdyscraMe  und  ihre  'cerwandr 
teii  KranJiheiten)  declared  glanders,  as  recentiy  as  1863,  to  be  a  dyscratic 
disease,  and  discriminated  a  scrofnlosis,  blennorrhoeic,  septicamic. 
carcinomatous,  syphylitic,  and  otiier  forms  of  glanders,  but  considered 
scrofnlosis  glanders  as  the  generic  form.  Professor  Gerlach,  in  his 
valuable  treatise  from  which  several  of  the  notes  just  given  have  been 
taken,  refutes  the  theories  of  Erdt  by  the  following  statement,  for  the 
correctness  of  which  I  can  vouch  from  my  own  knowledge  of  the  facts: 

Tho  breed  of  the  milk-white  (white-bom)  horses  of  the  royal  stables  of  the  late 
Kings  of  Hanover  was  kept  pure  by  continuous  in-and-in  breeding.  As  a  consequence 
more  than  half  of  the  number  of  colts  bom  perished  every  year  of  scrofulous  diseases. 
At  the  post-mortem  examinations  the  mesenterial  glands  presented  every  stage  of  scrof- 
nlosis from  simple  swelling  to  a  cheesy  degeneration.  Still,  never  a  case  of  gland- 
ers occurred,  neither  among  the  colts  nor  among  the  grown  horses.  This  proves  that 
scrofolosis  really  makes  its  appearance  in  colts  in  exactly  the  same  form  as  in  chil- 
dren, and  it  is  therefore  not  justifiable  to  attribute  an  entirely  different  disease  ot 
horses  to  scrofulosis. 

For  our  present  better  knowledge  of  the  nature  and  the  mor^bid  anatomy 
of  glanders  we  are  indebted  especially  to  the  thorough,  unbiased,  and  sci- 
entific researches  and  investigations  of  Ptofessors  Virchow  {Hand- 
buck  der  spcciellen  Fathologie,  Bd.  2,  and  Die  Jcrankhaften  OeschwueUte. 
Bd.  2) ;  Leisering  {Bericht  ueber  das  Veterinairwesen  im  Koenigreich 
Sachsen,  1862  und  1867);  Eavitsch  (VircJiow^s  ArchiVy  Bd.  23);  Eoloff, 
{Magazin  von  Gurlt  und  Rertwig  Bd.  30),  and  Gerlach  [Jdhreshericht  der 
Koenigl.  Thierarzneischule  zu  Hannover^  1868). 

THE  MORBID  PBOGESS. 

Glanders  commences  a«  a  neoplastic  process — ^new  morbid  formations 
(glanders-cells)  are  produced.    The  mucous  membrane  of  the  respira- 
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tor^'  passage,  the  Inngs,  the  subcutaneous  tissue  and  the  cutis,  and,  oc- 
casionally, some  of  the  connective  tissues  of  other  parts  of  the  body, 
constirute  the  primaiy  seat  of  the  morbid  changes.    The  lymphatic 
vessels  and  glands  becjome  secondarily  affected.    Tlic  neoplastic  pro- 
cess, liow'over,  does  not  in  every  case  of  glanders  occur  in  all  those  tis- 
sues name<l ;  its  seat  in  a  certain  tissue  determines  the  form  of  the  dis- 
ease.   In  (H)inmou  or  nasal  glanders  the  morbid  changes  have  their 
main  seat  in  the  mucous  membrane  of  the  nasal  cavities,  and  of  the 
maxillary  sinuses ;  in  ])ulmonal  glanders  the  same  make  their  appear- 
ance principally  in  the  lungs ;  and  in  farcy  the  neoplastic  process  is 
taking  place  either  in  the  subcutaneous  connective  tissue  (common  fercy), 
or  in  tlu^  cutis  itself  (skin-faroy).    In  other  tissues,  morbid  changes,  as 
a  general  ruh»,  occur  only  if  glanders  has  become  complicated  with 
another  disease — an  inflammatory  process,  for  instance.    The  products 
of  the  neoplastic  process  consist  of  round  cells,  and  of  spindle-shaped 
cells.    The  hitter,  usually,  undergo  ftirther  changes;  some  of  than  de- 
velop to  round  cells,  and  others  serve  as  the  elements  of  excessive  or 
morbid  gnnvths  of  connective  tissue,  which,  however,  do  not  present 
anything  chanicteristie,  and  must  be  considered  as  subordinate  products 
of  the  neoplastic  process.    The  ix)und  cells  are  in  shape  and  form  simi- 
lar to  granulation -cells  and  matter-coi'puscles,  but  vary  in  si£0  fhsm  tiiat 
of  the  latter  to  two,  three,  four,  five,  and  in  some  cases  even  ten  times 
as  large.    The  youngest  round-cells,  or  those  latest  produced,  prefiQot 
rather  delicate  outlines,  and  are  the  smallest  5  the  oldest  ones,  which 
are  distinguished  by  their  granulated  contents  and  their  dark  color,  are 
the  largest,  and  sometimes  very  large.    All  have  largo  nuclei,  which 
grow  in  the  same  proportion  as  tlie  cells,  and  present  in  the  older  ones 
a  dark,  granulate<l  appearance.    (Fig.  I,  No.  4,  and  Fig.  Ill,  No,  6.) 

The  Ibrmation  of  these  c(dls  constitutes  the  real  formation  of  all  the 
morbid  changes  in  glanders,  and  may,  thei*elbre,  be  considered  as  some- 
thing characteristic  of  the  disea^se,  and  the  cells  themselves  are  appro- 
priately de>iignated  as  glander-cells.  These  glander-cells  have  two  dtf- 
ferent  sonnresj  they  proceed  from  connective-tissue  corpuscles,  and  also 
from  epithelium-cells. 

1.  J>evelopm€nt  of  glanders-cells  ft'om  conneciiTC-ttsme  corpusdes. — The 
latter  l>e<*ome  innjlifi^rous  and  swell;  the  nucleus  of  each  cell  or  coipas- 
do  grows  larger;  a  second  and  a  third  mw?leus  are  produced  within  the 
walls  of  the  cell,  but  not  by  a  division  of  the  first  one.  'Che  other  con- 
tents of  the  cell  gradually  gxanulate,  the  appendages  or  extensions  drop 
oft';  finally  the  whole  bo<ly  of  the  cell  decays.  The  nuclei  become  free; 
the  nucl('us-eiivel<)i)e  or  membrane  expands,  and  becomes  distinct  ftom 
the  interior,  and  the  metamorphosis  of  a  nucleus  into  a  nucleated  cell  is 
thus  coini)leto(l.  Such  a  new  cell  presents  at  first  a  very  delicate  con- 
lour  and  a  large  and  bright  nucleus,  but,  under  favorable  circumstances, 
vill  soon  l>econic  1irm(»r  and  grow  larger.  Under  unfavorable  conditions 
o  luriher  develoi)nient  will  take  ]>lace.    (Fig.  I,  K"os.  1  and  4.) 


•miens  increases  in  size;  then  a  second,  and  finally  a  third  nucleus  are 

oruKMl  iit  ti  little  distance  from  the  upper  obtuse  end  of  the  first,  which 

-'  •"»<    lividod.    The  I'orniation  and  growth  of  these  nuclei  cause  the 

*  111  11  jcal  cell  to  increase  hi  size,  or  to  swell,  and  to  change  its  original 

jai)e  till  i     s  trjuistbrnied  I0  a  mere  bag  filled  with  nuclei  and  small 

•oun(^    '''M.v       '-n  illy  the  bag  or  the  old  cell-membrane  decay's  and 

'^Tw^jiL-.    ,,w     ...  .,..f.io   r^iu}    --^m^cr  ^iip  oTv>  ii\>erated.    (Pig.  Ill.'ljros,  1 
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and  4.)  Such  a  production  or  development  of  glanders-cells  just  do- 
scribed  can  take  place  in  young  or  undeveloi)ed  and  incipient  epithe- 
lium-cells, because  round  giant-cells  tilled  with  nuclei  and  small  round 
cells  are  Ibrined  frequently  in  the  deeper  or  youngest  strata  of  the  epi- 
thelium.    (Fig.  Ill,  Xo.  5.) 

Wherever  such  a  neoplastic  growth  is  makmg  its  appearance  the  pro- 
cess is  always  (\ssentially  the  same.  The  original  nuclei  of  the  primary 
epitliclium-cells  and  connective  tifisue-corpuscles  increase  in  size,  and 
new  nuclei  are  fonned  within  the  external  membrane,  or  envelope,  of 
the  ])rimary  (^ells.  These  nuclei  are  transformed  into  small  round  cells, 
which  are  liberated  by  the  decay  of  the  old  mother  or  brood-cells,  and 
eonstitute  what  is  called  daughter-cells,  and  grow  larger.  This  growth 
and  develoj^ment  constitutes  a  characteristic  i>eculiarity  of  the  large 
rouiKl  glanders-ceils,  which  distinguishes  the  same  fcom  otherwise  simi- 
lar granulation-cells,  matter-cori>uscles,  ami  tubercle-cells,  because  the 
latter.  <luring  their  whole  existence,  remain  unchanged  at  their  first 
stages  of  development.  Although  young  glanders-cells  are  small,  said 
large  ones  old,  the  dift'erence  in  size  doe«  not  depend  exclusively  upon 
th(>  age  of  the  cells.  Other  growth-promoting  and  growth-retarding  in- 
tiuences  must  be  existing,  because  some  cells  gix)w  faster  than  others, 
and  some  do  not  seem  to  grow  at  ail.  Under  certain  circomstances  only 
small  c^lls  can  be  found,  which  are  not  different  from  common  mattei 
coq^uscles,  and  in  other  cases  a  great  many  large  ones,  sometimes  of  an 
extraoixlinary  size,  present  then^rfves.  If  the  morbid  process  is  a  vio- 
lent or  a  very  rapid  one,  tiie  glanders-cells  are  always  small;  rapid 
development  and  a  fluid  interceUuiar  substance  constitute  the  agencies 
which  deprive  the  cells  of  their  ability  to  grow,  or  cause  them  to  remsun 
small,  and  of  a  somewhat  uniform  size.  Consequently,  in  all  those  cases 
in  which  the  morbid  process  of  glanders  is  blended  from  the  beginning 
with  more  or  less  inflammation  and  exudation,  the  glanders-cells  will  be 
small  and  numerous ;  and  as  the  imflammatory  exudations  destroy  and 
dissoh-e  the  intercellular  substance^  the  latter  and  the  exudations  them- 
8elv«\s  will  cx)nstitute  a  fluid  in  which  the  glanders-cells  are  kept  sus- 
pended. The  glanders-matter  thus  formed  does  not  present,  under  the 
microsco]>e,  any  characteristic  differences  from  any  other  matter  or  pus. 
A  production  of  glanders-matter  and  of  numerous  small  glanders-cells 
is  common  if  the  neoplastic  process  has  its  «eat  in  the  subcutaneous  and 
intermuscular  connective  tissues  consequent  in  farcy.  In  all  those  cases, 
however,  in  which  glanders  presents  itself  »s  a  chronic  disease,  ft'ce  from 
any  complications  with  inflammatory  processes,  &c.,  wliatever,  in  wldch 
the  Ibrmation  of  the  glanders-celLs  is  a  gradual  and  slow  one,  and  in 
which  the  intercellular  substance  is  not  destroyed  and  dissolved,  the 
glandoi>;-cells  will  grow  to  a  certain  size,  and  young  cells  wiUi  delicate 
contours  and  large,  bright  nuclei,  older  and  larger  ones^  and  very  liwge 
ones  with  dark-(^lored  nuclei  and  granulated  contents,  will  present  them- 
selves. 

The  vitality  of  the  neoplastic  products  ol  glanders  is  limited,  but  dif- 
fers considerably  accordmg  to  circumstances.  The  smalL  rapidly  pro- 
duce<l.  and  therefore  immerous,  cells,  suspended  in  a  dissolved  intercel- 
lular tissue  and  exudations,  are  similar  in  ever^'  respect  to  matter- 
corpuscles  ;  the  same  not  only  do  not  grow,  but  shrink  and  decay  very 
soon.  If  tiie  intercellular  substance  does  not  decay,  but  retains  its 
original  counective  prox>erties,  the  jj^andcrs-cells  not  only  grow  larger, 
but  also  a  jireat  deal  older,  than  matter-corpuscles  or  tubercle-cells.  This 
vitality  will  be  the  greater  the  larger  the  space  or  the  greater  the  amount 
of  the  connective  intercellular  substance  between  tlie  single  ceils.    Their 
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age,  liowev(»r,  i)robably  never  exceeds  a  year  or  several  months,  not* 
wttbstantliii*?  that  some  glanders-nodules,  tubercles,  and  tumors  may 
exist,  apparently  unchanged,  a  much  longer  time,  because  the  constitu- 
ents of  the  latter,  the  ghind(»rs-cells,  change.  Old  ones  decay,  and  new 
ones  take  their  ])lace  even  it'  the  whole  tubercle  or  tumor  remains  essen- 
tially as  it  is.  It  is  to  be  sup]>osed  that  such  a  change  is  taking  place, 
because  every  old  glan<lers-tubercle  or  tumor  contains  always  old  and 
new  cells  in  diii'erent  stages  of  development. 

The  retrogressive  metamorphosis  may  be  cjiUed  a  fatty  necrobiosis. 
At  iirst  small  granules  (fat  granules)  make  their  appearance  in  the 
nftclei;  the  latter  swell  or  increase  in  size,  and  grow  darker:  gran- 
ules appear  also  within  the  cells,  but  outside  of  the  nuclei ;  finally  the 
envelopes  or  external  membranes  of  the  cells  decay  and  &I1  to  pieces, 
and  a  granulated  detritus  is  left  behind.    Therefore,  after  a  regressive 
metamorphosis  has  set  in^  the  glanders-nodules  or  tubercles  and  tu- 
mors are  found  to  contam  a  gi^nulated  detritus,   small  and  large 
granulated  cells,  and  free  granulated  nuclei,  if  examined  under  lie 
microscope.     The  glanders-cells   may  thus   perish  or  be   destroyed 
without  any  simultaneous  decay  of  the  intercellular  substance.    In 
such  a  case  the  further  changes  which  are  going  on  in  the  tissoeSy  in 
which  the  glanders-cells  are   imbedded,  differ   according  to  dream- 
stances.    If  the  glanders  cells  are  but  few,  and  rather  &r  apart,  tlie 
granulated  detritus  is  removed  by  absorption,  and  the  morbid  process 
comes  to  a  termination  by  local  healing.    In  other  cases  new  glandeis- 
cells  are  pnxluced,  and  take  tlie  place  of  the  old  ones,  and  the  morbid 
growth  (tubercle  or  tumor)  continues  to  exists    If  the  decaying  glan- 
ders-cells are  numerous  and  lodged  close  together,  the  retrogressive 
metamorphosis  is  usually  .attend^  with  a  morbid  or  excessive  growth 
or  production  of  intercellular  connective  tissue;  and  the  absorption  of 
the  detritus  in  such  a  case  is  attended  with,  and  makes  room  for,  a  some- 
what extensive  production  of  new  fibrous  (scar)  tissue;  linear  and  some- 
what prominent,  white  strix)es,  usually  uniting  in  a  common  center,  cor- 
responding to  the  center  of  the  former  neoplastic  process,  make  their 
appearance  and  constitute  a  star-shaped,  whitish  scar  or  cicatrix.    In 
chronic  glanders  such  cicatrices  occur  very  often  in  the  mucous  mem- 
brane of  the  septum ;  the  hard,  Hbroid,  and  callous  swellings,  which 
are  sometimes  found  in  the  mucous  membrane  of  the  nose,  and  the 
fibroid  tumors  which  occur  in  the  lungs,  and  which  are  easily  distin- 
guished from  the  more  pulpy  glanders-nodules  and  tumors,  are  pro- 
duced in  the  same  way. 

Frequently,  however,  that  is,  in  all  such  tubercles  and  tumors  in 

which  the  glanders-cells  are  numerous  and  separated  only  by  very  little 

intercellular  tissue,  the  decay  or  retrogressive  metamorphosis  of  the 

jlanders-cells  involves  and  causes  a  simultaneous  decay  and  destraction 

of  the  intercellular  substance,  and  of  the  tissue  in  which  the  morbid 

products  are  imbedded.    The  continuity  is  destroyed,  and  an  abscess  is 

formed.    The  decay  usually,  though  not  necessarily,  begins  in  the  cen- 

er  of  the  nidus  of  cells,  and  it  seems  that  certain  external  inflnenoes 

a*e  able  to  change  or  to  accelerate  the  whole  process.    So,  for  instance, 

*  general  decay,  or  a  formation  of  ulcers  or  abscesses,  does  not  usually 

ake  place  in  the  mucous  membrane  of  the  maxillary  cavities,  but  almost 

uvariably,  or,  at  any  rate,  a  great  deal  eai'lier  in  such  parts  of  the  nasal 

'lucous  membrane,  which  are  exposed  to  the  current  of  air  passing 

hrough  the  nose  at  each  breath.    The  irritation  caused  by  the  jmssage 

-air  probablr  ^constitutes  the  cause  of  the  more  frequent  occurrence  of 

.djinHprpniP'^Ts    »     ho  miT^mia  membrane  of  the  septum  than  in  any 
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other  part  of  the  nasal  mucous  membrane.  If  glanders  has  become 
complicated  Avith  inflammation,  the  whole  process,  as  has  already  been 
mentioned,  is  entirely  different.  In  farcy,  too,  in  which  the  morbid 
changes  have  their  seat  in  the  loose  subcutaneous  connective  tissue,  the 
abscesses  are  formed  in  a  somewhat  different  way. 

The  infectiousness  of  the  neoplastic  products  of  glanders  constitutes 
a  speciflc  and  pathognomonic  attribute  of  the  same,  which  excludes 
identification  with  any  other  otherwise  similar  neoplastic  or  morbid 
products.  The  same  specific  agency,  or  the  same  virus,  which  is  instru- 
mental Iq  communicating  the  disease  from  one  animal  to  another,  consti- 
tutes also  the  cause  which  spreads  the  morbid  process  within  the  organ- 
ism of  the  affected  animal.  The  efficiency  does  not  seem  to  be  dependent 
upon  any  particular  shape  or  form  of  the  morbid  products,  but  to  be 
inherent  in  the  material,  because  not  only  the  live  glanders-cells,  but 
also  the  dead  or  decayed  ones,  the  granulated  and  cheesy  detritus,  and 
the  watery  transudations  are  infectious.  The  immediate  changes  pro- 
duced by  a  local  infection  within  the  tissue,  or  the  creeping  of  the  morbid 
process  from  cell  to  cell,  cswi  be  seen  only  under  the  microscope.  If  the 
glanders-process  is  not  complicated,  that  is,  if  no.  other  disease  is  exist- 
ing, the  spreading  of  the  morbid  process,  or  the  progress  of  the  local 
infection,  is  a  very  slow  one,  but  is  accelerated  or  becomes  rapid  if  a  com- 
plication sets  in.  The  morbid  process,  however,  spreads  not  only  by 
means  of  a  direct  infection  from  cell  to  cell,  but  also  by  meanSt  of  tiie 
lymphatics,  which  absorb  infectious  elements  and  deposit  the  same  in 
the  nearest  lymphatic  glands.  That  this  is  the  case  becomes  evident  if 
an  animal  is  inoculated  with  ganders-virus.  The  lymphatics  proceed- 
ing from  the  inoculation  wound  soon  commence  to  swell  like  strands  or 
chords,  and  undergo  not  seldom  ulcerous  decay.  The  lymphatic  glands, 
too,  commence  to  swell  to  solid  and  ])ainfal  tumors  which  affc^wards 
become  harder  and  firmer,  but  less  painful.  A  morbid  production  of 
connective  tissue  causes  the  firmness  of  the  swelling,  and  usually  ren- 
ders such  a  diseased  gland  impervious  to  a  further  passage  of  the  con- 
tents (lymph  and  infectious  glanders  elements)  of  the  lymphatics,  and 
prevents,  therefore,  a  further  spreading  of  the  infection.  If,  however, 
a  lymphatic  gland,  thus  degenerated,  b^mes  finally  itself  a  seat  of  the 
neoplastic  glanders  process,  or  of  the  production  of  glanders-cells,  the 
lymphatics  which  pass  from  that  gland  to  another  one  will  also  absorb 
infectious  material,  and  cause  thereby  a  ftirther  spreading  of  the  infec- 
tion and  of  the  morbid  process.  In  nasal  glanders,  a  swelling  of  the 
submaxillary  lymphatic  glands  (which  receive  directly  through  the 
lymphatic  vessels  the  lymph  from  the  seat  of  the  morbid  process),  un- 
attended with  any  afiection  whatever  of  the  lymphatics  beyond  them,  is 
a  very  frequent  occurrence.  Hence  the  spreading  of  the  morbid  process 
by  means  of  the  lymphatics  is  alsp  usually  a  slow  one  in  clironic  gland- 
ers; several  months  may  elapse  before  a  new  source  of  infection  is 
formed.  The  spreading,  however,  will  be  a  comparatively  rapid  one  in 
all  cases  of  glanders  in  which  a  complication  with  another  destructive 
or  acute  disease,  as  an  inflammatory  process,  has  taken  place.  The 
morbid  process  is  also  apt  to  spread  more  rapidly  through  the  lymphat- 
ics in  common  farcy,  in  which  loose  connective  tissue  constitutes  the 
seat  of  the  disease.  The  morbid  process  of  glanders,  therefore,  is  in- 
fectious ;  a  spreading  of  the  same  is  not  only  effected  within  the  tissue 
by  a  propagation  of  the  glanders-cells,  but  also  by  means  of  the  lym- 
phatics which  absorb  the  virus  and  carry  the  same  to  the  nearest 
lym])hatic  glands,  where  the  progress  of  the  morbid  process  stops,  if 
the  latter  are  degenerated  by  an  excessive  production  of  connective 
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tissue^  but  proceeds  further  if  those  glands  become  the  seat  of  a 
neoplastic  production  of  glanders-cells,  as  is  usually  the  case  in  farcy, 
and  always  if  glanders  is  complicated  with  intLammatiou.    It  is  evideDt 
that  by  such  a  spreading  of  the  virus  and  absorption  of  ddetericNU 
glandcrs-niatter  some  infectious  elements,  whatever  their  notxae  ma; 
be,  will  tiually  i>ass  into  the  blood,  and  cause  in  that  way  a  general  dis- 
order, or  a  genciiil  dyscratic  condition  usually  called  "  glander8-d3'scraqr? 
Tliat  virus  or  infectious  elements  i)ass  over  into  the  blood,  aikl  pervade 
the  whole  animal  organism,  becomes  apparent  by  the  fact  that  the  blood 
and  the  various  animal  secretions,  the  sweat  for  instance,  possess  eon- 
tagious  properties  ali'eady  at  an  early  stage  of  the  disease,  or  before  the 
morbid  process  has  spread  much  beyond  its  original  seatj  and  are  Md 
to  communicate  the  glanders  from  one  animal  to  another.    It  may  nj^ 
pear  to  be  somewhat  strange  that  the  early  infectiousness  of  the  blood 
and  of  the  various  secretions  does  not  efHect  a  general  outbreak  of  tte 
glanders-pixK^ess  in  every  suitable  part  (mucous  membranes  and  oc»- 
nective  tissues)  of  the  animal  body,  and  that,  notwithstanding  the  &eitEty 
with  which  the  glanders-contagion  communicates  the  disease  tvem  one 
animal  to  another,  the  morbid  process  remains  usually  for  a  long  time 
confined  to  certain  parts  of  the  organism.    It  is,  however,  not  any  more 
surprising  than  a  healing,  or  a  cessation  of  the  morbid  process,  of  other 
equally  contagious  diseases — pleuro-pneumonia  of  cattto  for  instanoe— 
while  the  organism  is  yet  replete  with  the  contagion,  which,  in  veiy 
small  quantities,  is  able  to  commuxucate  the  morbid  process  to  other 
animals.    The  ti-uth  is,  oui*  knowledge  concerning  the  true  natnreof  the 
contagious  principle  of  the  various  contagious  diseases  is  yet  too  lim- 
ited.   If  the  theories  of  Uallier  and  others,  based  uj^oa  the  discovery 
of  mici*ococci,  &c.,  in  the  blood  and  in  the  secretions  of  animals  affected 
with  contagious  diseases  should  prove  to  be  correct ;  if,  in  otJier  woidi, 
those  micrococci — in  glanders  Malleomifce^  equestriSy  H.— do  constitute 
the  infectious  elements,  and  the  real,  immediate  cause  of  tho  moarhk 
changes,  all  those  strange  phenomena  may  yet  find  a  sati^aetory  ei- 
plauation.    If,  however,  those  micrococci  shoidd  not  constitute  the  con- 
tagion, and  should  not  be  the  cause  of  the  morbid  process,  but  the 
pi'oduct  of  the  i^ime,  or  if  their  presence  should  prove  to  be  a  merdy 
accidental  one,  it  will  be  difticult  to  reconcile  those  facts.    Piolbssor 
Geilach,  who  discainls  those  theories  as  unfounded,  hints  at  an  ex- 
haustion of  predisposition  as  affording  a  possible  explanation.  . 

The  ANAT03IICAL  CHANGES. — ^Thc  morbid  products  of  the  glanders- 
pix)cess  make  their  appearance  usually  in  more  or  less  distinctly  limited 
nests,  or  in  sha])e  of  nodules  or  tubercles  and  tumors,  which  vary  con- 
siderably hi  size.  Some  of  them  are  as  small  as  the  size  of  a  pin's^head, 
and  'div  called  miliary  tubercles;  others  ai*e  larger,  of  the  size  of  a  pea; 
and  still  others  are  quite  large,  and  ponstitute  tiunors  or  glanders-ex- 
crescences, rraotically,  theriifore,  a  discrimination  between  glanders- 
tubercles  or  small  nosts  of  glanders-cells,  and  tumors  or  large  ones, 
is  admissible.  The  former,  however,  must  not  be  looked  upon  as 
identical  with  gemiiue  tubercles  as  occuiTing  in  tuberculosis.  ■  A 
gUuKlers-tubcrcle  is  a  difi'erent  thing  altogether,  only  the  name  has 
become  too  convenient  to  be  abolished.  Glanders-tubercles  occur — ^1, 
in  tli(^  substance  and  in  tlie  subserous  tissue  of  the  lungs;  2,  in  the 
niu(H)Us  membrane  of  the  nasal  ca\ities  and  of  the  maxillary  sinuses. 
but  esi)ecially  in  the  mucous  membrane  of  the  septum;  3,  in  the  swelled 
and  indunitcd  submaxillary  glands;  and,  4,  hi  the  cutis.  Some  au 
thors  have  considered  the  presence  of  small  miliaiy  tubercles  in  the 
huigs  as  the  criterion  of  the  presence  of  glanders,  but  others  Iiav9 
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found  that  glanders  may  exist  and  still  no  tubercles  may  be  found  in 
the  lungs.  Professor  Eoell,  in  Vienna,  found  miliary  tubercles  in  only 
about  6G  i)er  cent,  of  all  cases  that  came  under  his  observation,  and  Pro- 
fessor Leisering,  in  Dresden,  and  Professor  Gerlach,  in  Berlin,  seai^ched 
for  them  fi^equently  in  vain.  Glanders-tubercles  make  their  appearance 
in  the  lungs  only  if  the  morbid  process,  which  has  its  principal  seat 
usually — I  would  like  to  say,  normally — ^in  the  mucous  membrane  of  the 
nose,  extends  to  the  hmgs;  or  if  original  nasal  glanders  has  becoine 
complicated  with  pulmonal  glanders,  which,  in  the  course  of  time,  is  a 
common  occurrence.  In  tho:je  cases  in  which  such  a  complication  is  ex- 
isting Irom  the  beginning,  or  in  which  pulmonal  glanders  constitutes 
the  primary  disease  and  nasal  glanders  the  complication,  miliary  tuber- 
cles are  found  in  the  lungs  frequently  withiin  a  short  time  after  an  in- 
fection has  taken  place,  sometimes  within  from  one  to  three  weeks.  The 
same  are  imbedded  in  the  healthy  pulmonal  tissue,  are  surrounded  by  a 
court  of  turgid  blood-vessels  (Fig.  YII,  No.  1),  have  each  a  small  blood- 
vessel of  their  own,  are  at  first  grayish-white  and  rather  soft,  consist  of 
more  or  less  uniform  and  rather  small  round  cells,  with  nuclei,  con- 
nected with  each  other  by  a  dehcate  intereellulary  tissue,  and  become, 
when  older,  enveloped  by  a  fine  tissue  of  connective  fibers.  The  court  of 
turgid  or  congested  vessels  around  the  tubercles  disappears  after  some 
time,  the  blood-vessel  which  enters  the  tubercle  becomes  obliterated,  and 
the  substance  of  the  latter,  receiving  no  more  nutriment,  undergoes  decay. 
A  necrobiotic  process  commences,  the  round  cells  shrink,  the  interceUu- 
lary  substance  decays,  and  the  interior  of  the  tubercle  is  changed  to  a 
cheesy  substance,  in  which  finally  lime-salts  are  dei)Osited.  The  whole 
process  is  the  same  as  that  which  is  tiding  place  in  a  true  tubercle  in 
tuberculosis,  therefore  every  difference  disappears  after  the  retrogressive 
process  has  set  in.  Hence,  glanders-tubercles  have  frequently  been  iden- 
tified with  veritable  or  tuberculosis  tubercles,  and  glanders  itself  has,  at 
times,  been  looked  upon  as  a  tuberculosis  of  horses,  which  assumes  pe- 
culiar forms,  different  from  tuberculosis  of  other  animals;  but  as  real 
common  tuberculosis  occurs  in  horses  as  an  independent  disease,  the 
same  as  in  other  animals,  as  the  cells  of  a  glanders-tubercle  are  usually 
somewhat  larger  than  those  of  a  genuine  (tuberculosis)  tubercle,  and  as, 
finally,  each  glanders-tubercle  possesses  a  ftdl  intercellulary  substance, 
and  has  a  blood- veSvSel  of  its  own,  either  of  which  is  wanting  in  the  veri- 
table (tuberculosis)  tubercle,  there  can  be  no  doubt  as  to  glanders  and 
tuberculosis  of  horses  being  entirely  different  diseases.  Besides  that, 
in  tuberculosis  of  horses,  the  single  tubercles  are  usually  a  great  deal 
larger  than  the  miliary  tubercles  of  glanders,  and  only  the  smallest  ones 
(those  of  the  size  of  a  i)ea)  present  some  similarity  to  the  larger  glanders- 
tubercles.  The  retrogressive  process  does  not  present  anything  charac- 
teristic. 

In  the  mucous  membrane  of  the  nose  the  glanders-tubercles  or  nodules 
are  always  plainest  on  the  septum  (Fig.  IV,  !N"os.  1  and  2).  They,  too, 
vary  in  size  from  that  of  a  pin's  head  to  that  of  a  iwii,  and  project  but 
little  over  the  siutface  of  the  membrane,  and  are  therefore  sometimes 
scarcely  visible.  At  a  post  mortem  examination,  however,  the  same  can 
be  seen  and  felt  more  plainly,  because  then  the  mucous  membrane  is  less 
succulent  and  swelled.  Either  singly  or  in  grou]>s  they  are  imbedded  in 
the  mucous  membrane,  usually  in  the  upper  layer,  and  are  distinguished 
from  the  reddened  membrane  by  their  gray,  grayish-white,  or  grajish- 
yellow  color.  Sometimes  these  tubercles,  or  glanders-nodules,  are  situ- 
ated deeper,  hi  the  middle  or  lower  layer  of  the  mucosa,  and  therefore 
less  distinctly  circumscribed,  and  indicated  only  by  a  slight  elevatiou 
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above  the  surface  of  the  membrane,  but  not  by  any  difltinct  color.  On 
a  cut,  however,  the  same  can  be  seen  very  plainly  (Fig.  V,  a  and  5). 
The  substance  of  the  ginnders-nodules  in  the  liose  is  more  or  less  solt^ 
and  consists  of  round  cells,  free  nuclei,  spindle-shaped  cells,  and  a  fine 
connective  intercellular  substance.  The  spindle-shap^  cells  are  lodged 
mostly  side  by  side ;  some  of  them,  the  younger  ones,  are  rather  tfin, 
and  others  are  swelled  in  the  middle,  and  are  ripe  and  near  breaking. 
The  nodules  or  glanders-tubercles  present  usually  a  gray-yeUowish  color, 
if  composed  principally  of  round  cells,  and  their  color  is  somewhat  in- 
distinct if  spindle-shai>ed  cells  constitute  the  prevailing  element.  The 
retrogressive  metamorphosis  consists  in  a  decaying  to  a  fatty  or  cheesy 
substance.  A  real  shrinking  and  exsiccation  and  a  deposit  of  lime-SEdts 
do  not  occur.  Glanders  nodules  or  tubercles  in  the  cutis  arc  a  compar- 
atively rare  occurrence  in  horses,  but  are  observed  very  often  in  human 
beings  affected  with  glanders.  As  the  skin  of  horses  is  coated  with  hair, 
only  the  larger  tubercles  or  nodules  will  be  noticed;  the  very  smsdl  ones 
usually  escape  observation  till  the  regressive  process  has  been  completed, 
and  has  changed  them  to  small  lenticular  ulcei'S.  Otherwise  the  morbia 
changes  are  the  same  as  in  the  mucous  membrane. 

Miliary  tubercles,  finally,  can  also  frequently  be  found  imbedded  in  the 
morbidly  increased  connective  tissue  of  the  indurated  submaxUlaiy  and 
other  lymphatic  glands.  On  a  cut  the  same  can  often  be  pressed  oat 
of  the  surrounding  tissue  as  small  knots  or  nodules.  An  exaiccatioii 
is  a  frequent  occurrence,  but  a  deposit  of  lime-salts  has  not  yet  been 
observed. 

Glanders-tumors,  or  very  large  nests  of  glanders-cells,  can  be  found 
fully  developed  only  in  the  lungs,  but  are  even  there  not  as  ftegaent  as 
the  tubercles.  They  have  their  seat  usually  immediately  benlath  the 
pulmonal  pleura,  especially  toward  the  lower  sharp  border  of  the  lungs. 
In  some  cases,  however,  the  same  are  also  found  imbedded  in  the  pnl- 
monal  tissue,  and  are  then  not  seldom  numerous.  The  tumors,  or  glmd- 
ers  growths,  are  either  distinctly  limited,  and  varying  in  size  from  that 
of  a  cheny  to  that  of  an  apple,  or  the  same  are  more  or  less  diffuse. 
The  large  tumors  seem  to  be  composed  of  two  or  more  smaller  ones  whidi 
have  increased  in  size  tiU  they  have  come  in  contact  with  each  other 
and  have  imited.  The  intermediate  x)ulmonal  tissue  in  such  a  case  has 
di8ai)peared.  Largo  tumors  thus  produced  are  frequently  of  an  irregu- 
lar shai)e.  The  i)ulmonal  tissue  surrounding  the  gray  or  grayish-yel- 
low tumors  is  at  first  hyperaemic,  and  the  outlines  of  the  latter  81*6  more 
or  less  indistinct,  but  afterwards  the  same  become  more  defined.  On  a 
cut  these  tumors  present  an  appearance  somewhat  similar  to  bacon.  In 
some  cases  the  same  are  more  or  less  firm  and  solid,  like  a  fibroid  growdi, 
and  ui  others  of  the  consistency  of  a  sarcoma.  (Fig.  VII,  !No.  2,  pre- 
sents the  grayish-yellow  cut  suiface  of  a  glanders-tumor  in  natural  size, 
for  the  most  part  <listiiictly  limite<l  from  the  hyi)cra3mic  pulmonal  tissue, 
but  at  one  end  yet  cTicroaching  upon  the  latter,  and  not  yet  presenting 
a  (listiuet  demarcation.  Fig.  VI,  No.  i^,  is  a  smaller  glanders- tumor  in 
natural  size,  presenting  yet  visible,  small,  round,  primaiy  nodules  ami 
soni(^  remnants  of  i)ulmonal  tissue,  indicating  plainly  that  the  growth 
takers  l)lac(^  i!ot  iVoni  on*^  but  from  several  centers,  and  is  not  effected 
by  iHM'iphoric  a])i)o.sition.)  Under  the  microscope  the  constituents  are 
i'ound  to  1)0  <'sse]itially  the  same  as  those  of  the  smaller  nodules  or  tu- 
bercles. Tlu*  round  (♦ells,  however,  ^'a^y  inur.h  more  in  size.  Some  arc 
very  hugi^  and  distinguished  by  their  dark  and  gmnulated  uucleL 
^Numerous  (»])ithclial  mother-cells,  containing  nuclei  and  incipient  ceUs, 
spindle-shapLMl  cells  iu  diiferent  stages  of  develoimient,  some,  may1)e, 
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very  much  swelled  or  just  breaking,  and  others  decayed  and  discharg- 
m^  their  granulated  contents  and  large  nuclei,  and  a  connective  inter- 
cellular substance  which*  gives  the  whole  tumor  its  continuity  and  a  cer- 
tain degree  of  solidity,  constitute  the  principal  components.  The  softo 
glanders-tumors,  similar  in  consistency  to  a  sarcoma,  are  composed 
mainly  of  round  cells,  while  the  firmer  or  more  solid  ones  consist  prin- 
cipally of  spindle-shaped  cells,  and  contain  comparatively  few  round 
cells  imbedded  in  the  intercellular  substance,  which  latter  is  here  and 
there  fibrous  and  solid,  and  thereby  the  cause  of  the  greater  firmness. 
The  presence  of  both  kinds  of  cdils,  spindle-shaped  and  large,  round 
ones,  proves  that  connective-tissue  corpuscles,  as  well  as  epithelium  ele- 
ments, contribute  to  the  formation  of  pulmonal  glanders-tumors.  The 
retrogressive  metamorphosis  proceeds,  according  to  the  observations  of 
Gerlach ,  in  two  different  ways.  Sometimes  all  components  of  the  glanders- 
tiunor,  the  intercellular  substance  as  well  as  the  glanders-cells,  undergo  a 
process  of  decay  which  proceeds  either  from  one  center — ^if  the  tumor  is  a 
simple  one — or  from  several  centers  simul  taneously ,  if  the  tumor  is  a  compli- 
cated one.  In  the  former  case  the  whole  tumor  is  changed  to  one  cavity  with 
cheesy  contents,  but  in  the  latter  two  or  more  larger  or  smaller  cavities, 
coiTesponding  to  the  number  of  the  original  tubercles  or  tumors,  are 
produced.  The  contents  of  the  same  present  also  a  cheesy  appearance. 
Sometimes,  however,  the  whole  process  is  different*  The  round-cells 
decay  and  are  absorbed,  and  an  excessive  growth  or  production  of  con- 
nective tissue  is  taking  place.  The  tumor  becomes  harder  and  firmer, 
and  assumes  finally  the  characteristics  of  a  fibroid  growth,  which  con* 
tains  interspersed  in  its  tissue  a  few  round-ceUs,  and  may  not  undergo 
any  further  changes  for  a  long  time.  Such  fibroid  tumors  correspond 
to  the  fibroid  cicatrices  which  occur  frequently  in  the  mucous  membrane 
of  the  septum,  and  are  found  not  seldom  if  the  morbid  process  has  been 
a  very  slow  or  chronic  one.  If  glanders  is  acute  or  complicated  with 
other  morbid  processes  which  accelerate  its  progress,  such  hard  and 
firm  fibroid  tumors  or  cicatrices  are  never  formed.  On  the  contrary, 
the  glanders-tumors  decay  rapidly,  often  before  the  same  have  had  time 
to  assume  definite  shape  and  form. 

Glanders-ulcers  or  abscesses  are  produced  if  the  intercellular  sub- 
stance of  the  tubercles  undergoes  dissolution.  Dissolved  intercellular 
substance  and  decayed  and  decaying  glanders-cells  constitute  the  matter. 
The  process  is  about  as  follows : 

Farcy-ulcers  in  the  subcutaneous  connective  tissue, — ^The  development 
or  the  growth  of  a  farcy-tumor  is  always  attended  with  so^le  local  in- 
flammation in  the  surrounding  tissues.  A  violent  proliferation  begins 
in  the  center  of  the  tumor,  and  numerous  small  round-cells  which  can 
scarcely  be  discriminated  from  matter-corpuscles  are  produced.  The 
inflammatory  process  furnishes  a  sufSicient  quantity  of  exudation  to 
loosen  and  to  envelope  the  round-cells  almost  immediately  after  the 
same  have  been  produced.  Some  white  blood-corpuscles  may  become 
intermixed,  but  the  same  must  bo  regarded  as  strangers,  because  a  very 
largo  majority  of  the  cells  suspended  in  the  fluid  exudation  are  the  pro- 
duct of  the  proliferous  process.  So  it  may  happen  that  a  farcy  boU  or 
tumor  shows  fluctuation,  and  contains  matter  within  a  few  days,  or  is 
chanii^ed  to  an  abscess  much  sooner  than  a  common  boil.  The  matter 
of  a  farcy -ulcer  does  not  exhibit  any  distinctive  difference  from  other 
pus  except  in  so  far  as  it  possesses  infectious  qualities.  Almost  as  soon 
as  a  fiirey-boil  has  been  changed  to  an  abscess,  or  contains  matt-er,  thf 
neaiTst  subcutaneous  lymphatics  commence  to  swell  to  plaiffly  visible 
chords;  or  strands,  and  in  thci)'  eonrsc  not  seldom  new  boils  are  Ibrnied, 
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whicli  also  undergo  the  same  mctamoii:)lio8is  as  the  first  one.  Hence 
it  happens,  veiy  frequently  that  farcy  boils  and  ulcers  make  their  ap- 
pearance in  rows  somewhat  resemblin,%'  strings  of  beads,  which  consti- 
tutes one  of  the  characteristics  of  the  disease.  A  little  later  the  nearest 
lymphatic  glands,  too,  commence  to  swell  and  to  be  changed  to  hard 
and  more  or  less  i>ainful  farcy -buboes.  The  circidation  or  the  current  of 
lymph  in  the  lymphatics  of  such  a  sweUcil  gland  or  glands  becomes 
interrupted,  and  in  consequence  oedematous  swellings  make  their  ap- 
pearance in  the  parts  in  which  such  jxn  intemiption  has  been  effected, 
usually  in  a  leg.  The  swelling  of  the  lymphatics  and  of  the  lymphatic 
glands,  the  l>'nii)hatic  abscesses,  and  the  appefirance  of  oedemata  have 
led  to  mistakes ;  an  inllaramation  of  the  lymphatics  has  been  supposed 
to  constitute  the  piimary  and  the  production  of  fai-cy-ulcers  a  second- 
ary  morbid  process.  Sometimes,  it  is  true,  it  is  rather  difiEicidt  to  find 
the  primary  boils  or  ulcers  li'om  which  the  morbid  process  has  spread. 
The  comparatively  rapid  dissemination  of  the  glanders-virus  through 
the  lymi)hatics  in  the  loose  subcutaneous  connective  tissue  explains  why 
farcy  usually  spreads  sooner  over  the  whole  body,  and  becomes  fieital 
in  much  less  time  than  either  pulmonal  or  nasal  glanders. 

The  products  of  the  glanders-process,  however,  do  not  always  present 
themselves  as  distincjtly  limited  growths  in  form  of  nodules,  tubercles, 
tumors,  and  boils.  The  morbid  products  in  certain  cases,  especially  in 
such  in  which  an  inflammatory  exudation  is  talcing  place  in  the  same 
paits  in  which  the  glanders-process  has  its  seat,  become  dif^se,  and  the 
glanders-cells  almost  as  soon  as  produced  are  carried  off  by  the  exuda- 
tion. Gerlach  discriminates  two  forms  of  diffuse  glanders,  viz.,  glan- 
ders-catarrh and  dili'use  production  of  glanders-cells  in  the  mucoos 
membranes. 

1.  Glanders-catarrh. — If  the  glanders-process  makes  its  appearance  in 
a  mucous  membrane,  the  first  morbid  changes  and  symptoms  are  always 
those  of  glanders,  blended  with  a  catanhal  affection.  Consequently  the 
fii^st  stage  of  nasal  glanders  may  appropriately  be  called  a  "  glanders* 
catarrh,"  and  may  imder  favorable  circumstances  exist  almost  unchanged 
for  a  long  time  without  being  attended  by  any  other  characteristic  symp- 
toms except  perhaps  some  swelling  of  the  submaxillar^'  IjTnphatio  glands 
(so-called  nasal  gleet).  Ailerwaid,  in  a  more  advanced  stage  of  the  dis- 
ease, more  characteristic  morbid  changes  make  their  appearance,  but  the 
catarrhal  discbarge  from  the  nose  remains.  In  glanders-catarrh  the  se- 
cretions of  the  nasal  mucous  membrane  diil'er  only  in  so  far  from  those 
observed  in  a  comm«)n  catarrh  as  they  i)resent  frequently  a  greenish  or 
green-yellowish  color,  and  (!onrain  very  soon  epithelium-scales  and  small, 
round  glanders-cells  similar  to  matter-cori^uscles.  AVith  the  appearance 
of  the  epithelium  (ZeZ^r is,  however,  tlic  somewhat  characteristic  greenish 
color  usually  disappears.  The  glanders-cells  have  their  source  in  the 
epithelium-i)rodiicing  layer  of  the  mucosa,  and  develop  Irom  epithelium- 
cells,  but  aie  caiTied  oil*  or  washed  away  by  the  fluid  exudations.  Still 
the  discharge  itseli*,  although  containing  glanders-cells,  offers  no  charac- 
teristic of  great  diagnostiij  value  except  its  infectiousness,  which  exists 
from  the  very  beginning.  The  microscope  reveals  no  essential  differ- 
ences, neither  between  the  nasal  discharges  in  glanders  and  in  catarrh 
nor  between  farcy  matter  and  common  pus. 

2.  Diffuse  2)roductlon  of  glandcrs-ceHs  in  the  mm'oiis  vianbrane, — ^The 
glanders-cells  are  nr)t  produced  in  certain  limited  spots  or  nests,  but  in 
diffusion  over  large  parts  of  the  mucous  membrane.  The  latter  appears 
swelled  aHd  loosened  in  its  tissue,  and  contains  larger  or  smaller  num- 
bers of  round  glanders-cells  of  different  size.    Afterwards  an  exuberant 
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morbid  grroTvth  of  coimective  tissue  makes  its  apx)earaiice,  which  causes 
the  mncoiis  membrane  to  become  more  or  less  thick  and  callous.  If  the 
glandeis  process  extends  to  the  frontal  and  maxillary  cavities,  the  nat- 
urally fine  mucous  membrane,  especially  of  the  latter,  is  usually  found 
coated  wiib  a  mucopurulent  secretion,  and  presents  more  or  less  uneven 
swelling'  ^i^^l  rto<]jeneration,  caused  by  an  exuberant  neoplastic  produc- 
tion oi'  corinectlve  tissue  elements.  In  the  nasal  cavity,  but  especially 
on  tlif^  septum,  the  diffuse  glanders-process  penetrates  not  seldom  the 
\s  hole  mucous  membrane,  and  extends  to  the  submucosa.  Callous  swell- 
ings are  formed  by  an  exuberant  production  of  neoplastic  elements  of 
coiiiioctive  tissue,  and  within  these  swellings  appear  diffuse  center-sta- 
tions, or  Ticsts  of  round  cells,  which  (latter)  gradually  undergo  decay  and 
are  absorl)ed.  Fibrous  or  scar-tissue,  which  afterwards  shrinks  or^on- 
tracls  to  a  scar  or  cicatrix,  takes  their  place.  So  it  may  hapjien  that 
scars  or  cicatrices  make  their  appearance  witiiout  any  ulceration  having 
preceded.  These  scars  or  cicatrices  usually  contain  a  center,  from  which 
severed  whitish  strands  of  fibrous  tissue,  produced  by  the  same  process, 
Ure  radiating  in  diil'eront  directions.  StiU  not  every  scar  or*  cicatrix 
found  on  the  mucous  membrane  of  the  septum  has  been  produced  in  the 
same  way,  without  any  ]^receding  ulceration.  Under  favorable  circum- 
stances a  healing  even  of  a  glanders-ulcer  will  now  and  then  be  effected, 
but  in  such  a  case  tlie  scar  left  behind  is  usually  less  prominent  or  con- 
spicuous, and  is  destitute  of  such  long  radiating  strandi  of  fibrous  tissue. 

Glanders-ulcers, — T)ie  same,  if  present,  constitute  the  most  character- 
istic and  luunistakable  morbid  change  oi  the  whole  morbid  process,  and 
are  found  usually  in  the  mucous  membrane  of  the  septum,  especially 
toward  the  nasal  bones,  but  also  in  the  mucous  membrane  of  the  con- 
chae,  the  nasal  ducts,  the  larynx,  and  the  windpipe,  and,  in  rare  cases, 
in  the  cutis.  Professor  Gerlach  says  he  has  found  ulcers  in  the  mucosa 
of  the  throat  and  windpipe  only  in  acute  glanders.  I  remember  one  of 
chronic  glanders  that  occurred  in  1869  in  Quincy,  HL,  in  which,  at  the 
post-mortem  examination,  numerous  ulcers  preseirted  lliemselves  in  the 
nasal  ducts  and  in  the  mucous  membrane  of  the  larynx  and  windpipe, 
but  none  on  tlio  septum.  In  that  horse  the  only  observable  symptom 
consisted,  for  a  long  time,  in  difficulty  of  breathiiig,  resembling  a  kind 
of  roaring  when  exercised.  The  post-mortem  examination,  made  by 
myself,  revealed  glanders  in  a  very  advanced  stage  of  development,  not- 
F^ithstanding  thiit  the  horse,  a  fine  black  roadster,  was  not  suspected  of 
being  affected  vrith  glanders  up  to  within  two  weeks  before  he  was 
killed. 

Glanders  ulcers  are  always  preceded  by  glanders-nodules  or  tubercles 
in  the  mucous  membrane  or  skin,  respectively,  and  are  the  product  of  a 
decay  of  the  glandc^rs-cells  and  a  dissolution  of  the  intercellular  sub- 
stance of  those  nodules  or  tubercles.  The  process,  however,  by  which 
the^e  nh  ei's  aro  developed  is  not  always  the  same,  out  varies  somewhat 
accor.iiiiiT  to  the  size  and  situation  of  the  tubercles.  K  the  latter  are 
lar^,'ej  of  tlic  size  of  a  pea,  and  extend  deep  into  the  mucous  membrane, 
a  (le[)ie->:on,  wliich  soon  changes  to  a  small  hole,  at  first  not  larger  than 
a  phi>  head,  makes  it^  appearance  in  the  middle  of  the  external  surface. 
Tills  ]i c»\\  however,  soon  gi^ows  larger  (Fig.  IV,  No.  2),  and  constitutes 
T,  iihi']  a  ti^w  days  an  ulcer  corresponding  in  size  to  that  of  the  former 
tubercle  ( I'ig.  IV,  Xo.  3).  The  deeper  the  latter  extends  into  the  mucosa 
or  subiiiueosa,  the  deeper  will  also  be  the  ulcer. 

li  the  >  laiu!ers-tul»ercles  are  very  small  and  superficial,  or,  as  it  some- 
limes  ]ri])i>ens,  visible  only  as  gray  specks  or  dots,  the  proceeding  is  a 
little  diilerent.    At  first  the  epitheUtim  is  cast  off;  a  small,  scarcely 
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visible  loss  of  substance  takes  place,  wliich  gives  the  incipient  nicer  tiu 
appearance  of  a  small  erosion.  In  other  cases  the  decayed,  superficial 
part  of  the  tubercle  presents  itself  as  a  yellowish-gray  mass,  which 
remains  for  a  short  time  coated  with  epitlielium.  The  decaying  tubetdfl^ 
in  such  a  case,  bas  the  appe^orance  of  a  small  pustule.  In  both  case^ 
finally,  small,  llat,  lenticular  ulcers  are  formed,  which,  if  numerous  and 
close  together,  as  frequently  happens  (glanders-tuberolos,  if  very  smiJ], 
are  usually  situated  close  together  in  groups),  become  soon  confluent, 
and  present  then  one  large,  fiat  ulcer  with  an  uneven  bottom.  A  few 
days  ago  I  had  an  opportunity  to  observe  smaU  Lenticular,  and  one 
medium-sized  confiuent  ulcer,  on  the  right  side  of  the  septum  of  the  nose 
of  a  former  circus-horse  that  had  been  affected  with  ghuiders — ^had  had 
discharges  from  the  nose — for  over  eight  months. 

A  glanders-ulcer  once  formed  grows  in  depth  and  circumference  ae 
follows:  At  the  bottom  and  on  the  borders  of  the  ulcer,  And  also  in  tiie 
immediate  neighborhood  of  the  same,  appear  again  ^ray  spedos  and 
nodules  (nests  of  round  cells),  which  also  undergo  decay,  become  con- 
fluent with  the  ulcer,  and  increase  thereby  the  size  and  depth  of  the 
latter.  The  bottom  of  a  glanders-ulcer  presents  a  grayish-yeUow  (baocm- 
like)  appearance,  marked  with  red  blotches,  and  is  comxiosed  mainly  of 
round  glanders-cells,  the  decay  of  which  adds  to  the  depths  of  theutoer. 
Consequently,  as  after  each  decay  new  round  cells  make  their  appear 
ance,  a  glanders-ulcer  is  not  only  able  to  work  its  way  through  flie 
mucous  membrane  and  its  connective  tissue,  but  also  into  and  even 
through  the  cartilagenous  septum  and  the  osseous  condise.  This,  how- 
ever, takes  place  only  in  a  very  advanced  stage  of  Hie  disease,  and  un- 
der the  influence  of  a  complication  with  an  inflammatory  process.  The 
bottom  of  a  deep  ulcer  presents  usually  a  dirty  appearance,  caused  hj 
decay  or  decompositio^  of  tissue  and  blood  (Fig.  IV,  No.  4).  Growth  oif 
a  glanders-ulcer  in  circumference  is  a  very  common  occurrence.  The 
process  is  usually  a  rapid  one.  if  the  ulcer  is  composed  originally  of 
small  lenticular  ulcers,  so-called  erosions,  with  corroded  gray  or  inflamed 
and  red  borders.  If  two  or  more  of  such  compound  ulcers  happen 
to  be  in  close  proximity  of  each  other,  the  same  very  often  become  con- 
fluent in  a  comparatively  short  time,  and  present  then  one  large  ulcer- 
ating surface.  In  the  cutis  the  ulceration  process  is  exactly  the  same, 
and  is  invariably  preceded  by  a  formation  of  glanders-tubercles.  The 
latter  have  their  seat  usually  in  the  skin  of  the  Hps  and  nostrils,  seldom 
in  the  skin  of  the  legs  and  of  other  parts  of  the  body.  lo.  the  cutis,  too, 
deep  ulcers,  and  flat  and  lenticular  ones,  can  be  discriminated.  In  some 
cases  the  cutis-ulcers  have  a  special  tendency  to  increase  in  depth— ^ 
the  preceding  tubercles  have  been  large — while  in  others  a  tendency  to 
grow  in  circumference  is  i)revailing.  The  latter  is  the  case  especially  tf 
Sio  tubercles  have  been  small  and  close  together.  Both  kinds  of  uloeis, 
however,  like  those  in  the  mucous  membrane,  produce  abundant  exuda- 
tion and  matter,  a  peculiarity  by  which  deep  glanders-ulcers  situated 
in  the  skin  arc  easily  discriminated  from  farcy-ulcers  or  glanders- 
abscesses.  Besides  that,  the  latter  are  always  kettle-shax>ed,  have  red 
and  elevated  borders,  and  are  situated  in  the  subcutaneous  connective  * 
tissue,  wliile  the  former  have  their  seat  in  tlie  skin. 

THE  CAUSES  AJTO  OEIGIN  OF  GLANDERS. 

As  to  the  causes  and  origin  of  glanders,  opinions,  especially  informer 
times,  have  difl'ered  very  widely.  A  great  many  veterinarians,  paitica- 
larly  ui  France,  and  there  imtil  quite  recently,  either  denied  its  oontft- 
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gionsncss  altogether  (La  Fosse,  sen.  and  jun.,  Fromage  Defeugre,  and 
Dupuy  barely  admitted  the  possibility  of  an  infection ;  Coleman  (English), 
Smith  (English),  andRodet  considered  only  acute  glanders  as  a  contagious 
dise^ise,  as  did  Hutrel  d'Arboval  and  many  others),  or  expressed  doubt  as 
to  the  existence  of  a  contagion. — Dutz.  Consequently  a  spontaneous  de- 
velopment or  the  possibility  of  the  same  was  not  questioned  except  by  a  few 
decided  contagionists,  such  as  Volpi  in  Italy,  White  in  England,  and,  in 
modem  times,  Gerlach  in  Germany.  Nearly  all  German,  most  of  the 
English,  and  a  great  many  French  veterinarians  (it  is  but  just  to  men- 
tion among  the  latter  Solleysel  (1669),  De  Saunier  (1734),  Bourgelat 
fl765),  Garsault  (1770),  Vitet  (1783),  Gohier  (1813),  Delwart,  and  Le- 
blanc)  admitted  that  most  cases  of  glanders  owe  their  origin  to  infection, 
but  did  not  doubt  the  possibility  of  a  protopathic,  and  even  of  a  deutropa- 
thic  development.  Even  at  the  present  day  an  auchtochthonous  and  a 
deuteropathic  development,  too,  are  looked  upon  as  something,  possible, 
or  even  self-evident  and  of  frequent  occurrence,  not  only  by  non-profes- 
sional men,  but  also  by  a  great  many  veterinarians  of  high  stending.  As 
causes  of  auchtochthonous  glanders,  all  possible  injurious  agencies  have 
been  accused,  the  same  as  in  all  other  contagious  diseases,  such  as  pleuro- 
pneumonia of  cattle,  for  instance,  which  latter,  as  is  now  more  generally 
admitted,  spreads,  and  is  caused  exclusively  by  infection  or  by  means 
of  the  contagion.  As  principal  causes  of  glanders  have  been  consid- 
ered spoiled,  decayed,  and  insufftcient  food,  or  food  of  a  bad  quality  or 
unsuitable  composition;  dirty, crowded,  ana  ill- ventilated  stables;  over- 
work, hardships,  and  exposure  of  any  kind  or  description ;  in  short, 
nearly  everything  that  is  calculated  to  have  an  injurious  effect  upon  the 
animal  organism.  A  great  many  horses  in  every  country  and  in  every 
clime  are  exposed  to  some  or  to  all  of  the  injurious  influences  just  enu- 
merated, and  there  is  not  the  least  doubt  that  these  influences  are  well 
able  to  weaken  the  constitution  of  an  animal,  to  produce  emaciation  and 
debility,  and  to  cause  a  whole  army  of  more  or  less  dangerous  and  fre- 
quently fatal  diseases,  but  still  glanders  is  not  any  more  frequent  among 
horses  thus  exposed  and  suffering  than  among  others,  which  are  well 
kept  and  welj  treated  in  every  respect.  In  every  country  and  in  every 
clime  a  larger  or  smaller  number  of  horses  are  exposed  to  all  those  in- 
juries mentioned,  are  worked  to  death,  starved  to  death,  suffocated  to 
death  in  foul  stable-air,  poisoned  to  death  with  spoiled  food  and  with 
impure,  stagnant  water,  and  still  there  are  countries  in  which  glanders 
is  an  unknown,  or,  at  least,  an  exceedingly  rare  disease,  while  in  oth^r 
counti'ies  in  which  horses,  on  an  average,  are  not  kept  any  worse,  or, 
may  be,  are  kept  much  better,  glanders  is  a  very  frequent  disease,  ana 
causes  annually  great  losses.  As  a  general  rule,  which,  however,  suffers 
appaient  exceptions  as  I  shall  show  hereafter,  glanders  is  frequent  in  all 
those  countries  in  which  a  great  many  hors,es  are  imported,  and  rare  in 
all  those  countries  in  which  more  horses  are  raised  than  needed,  or  from 
which  horses  are  exported.  Besides  that,  nobody  has  ever  succeeded  in 
producing  glanders  by  merely  exposing  or  subjecting  a  horse  that  has 
never  been  exposed  to  the  influence  of  glanders-contagion  to  any  or  to 
all  the  injiu'ioiis  agencies  and  influences  which  have  been  mentioned  as 
being  accused  as  the  causes  of  protopathic  glanders.  In  the  West, 
where  1  have  lived  and  practiced  during  the  last  thirteen  years,  gland- 
ers, as  1  have  been  informed  by  reliable  persons,  used  to  be  an  almost 
unkno\vn  disease  before  the  civil  war,  but  has  been  spread  by  condemned 
army  horses  during  and  immediately  after  the  war,  and  is  now  frequent 
and  can  be  found  everywhere. 
Among  asses  and  mules  glanders  is  comparatively  not  as  frequent  % 
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disease  aa  amonj?  horses,  notvritbstan<ljng  that  the  former  have  more 
'iinHlisposition,  are  easier  and  sooner  infected,  and  siiecnrnb  quicker, 
if  a  piotopathic  development  were  ]^ossil)le,  or  i'requciitly  takinij  place, 
one  should  suppose  tlifit  it  would  occur  e.>])ecially  in  those  animals  (asses 
and  mules)  which  i)OSse.ss  the  p'catest  predisposition,  or,  in  which,  if  af- 
fe(!ted,  tluj  morbid  process  is  always  rhe  most  rapid  and  the  most  violent. 
Desides  that,  asses  and  nudes  i)articularly,  are,  as  a  general  rule,  more 
ex]>oscd  to  had  treatment  and  to  all  those  calamities  which  have  heen 
looked  u])on  as  probable  causes  of  glanders,  than  horses.  Tliat  ^hmdow 
is  not  so  frc^queut  among  asses  and  mules  as  among  horses,  is  simply  due 
to  the  fact  that  tlie  former  are  less  numerous  and  usually  less  exi>ofied 
to  the  contagion,  because  less  used  on  the  ioa<l  and  for  traveling  pur- 
poses, than  horses.  An  exception,  i)erhaps,  may  be  made  with  the  Amer- 
ican anny,  or  with  any  otlier  army  in  whi(5h  mules  are  extensively  em- 
ployed, and  in  them,  1  suppose,  cases  of  ghmders  are  just  as  irequent, 
and  perhaps  more  frequent  among  the  mules  than  among  the  horses. 

In  modem  times,  most  veterinary  writers,  it  seems,  liave  abandoned 
the  possibility  of  an  autochthonous  or  idioi>athic  origin  of  glanders, 
but  tlie  deateropathic  development  is  yet  upheld  by  a  gi-ea.tmany.  The 
<iiseases  supposed  to  terminate  in  glanders  are  especially  stitingles  or 
distemper,  tnlluenza,  cataiThal  all'ections  of  the  respuatorj'  mucous  mem- 
branes, and  ulceration  in  various  parts  of  the  animal  body.  To  en1lmfi^ 
ate  all  the  cases  recorded  in  the  veterinary  literature  in  which  glanden 
is  said  or  believed  to  have  developed  Irom  other  diseases,  or  been  pro- 
« I  need  by  an  absori)tion  of  matter,  woidd  lead  too  far,  for  the  same  are 
Very  numerous.  As  to  the  dtfl'erent  theories  that  have  been  advanced, 
I  have  to  refer  to  what  has  been  said  in  the  first  i>art  of  this  treatisei 
Tf>  show,  however,  how  easily  mistakes  may  be  made,  I  may  be  allowed 
to  relate  a  case  that  occurred  last  summer  in  Chicago.  Several  horses, 
constituting  the  stock  of  a  bankrupt  circus,  all  animals  in  a  very  fine 
condition,  were  put  up  for  keei)ing  by  the  antliorities  in  charge,  in  ace^ 
lain  Ijvery  and  boarding  stable.  In  tlie  same  stable  iniiuenza  i)revailali 
nnd  nearly  every  horse,  excepting  those*  circ:is-horses,  became  affectea 
with  inHuenza  in  its  so-called  catan^hal  rheumatic  form.  Deaths  did  not 
O'Tiir,  but  some  horses  became  airected  wt^vv^rely.  After  the  circas-horses 
had  been  in  tlie  hver;y'-stiible  for  several  woe  Irs  they  were  sold  by  tine 
united  States  marshal,  and  the  day  after  tlu.'i  sale  it  vras  foiuid  that  OM 
of  them,  a  fuie  black  gelding,  was  affected  v.ith  [)]ainly  devtloped  nasftl 
glanders,  and  had  communicated  the  disease  already  to  his  stall-mate, 
n'hich  e:Lhibited  sufllcient  synii>toms,  a  slight  diociiargc  from  the  right 
Do-tril  and  a  characrteristic  swelling  of  olie  right  subinaxiUary  l^^inphatio 
gland,  to  warrant  the  diagnosticarion  of  glaudcs.  After  the  dLscoverj 
bad  been  made,  it  leaked  out  that  the  black  gehlmg  liad  been  ^^numing 
from  the  nose'-'  for  over  eight  months.  When  the  sale  took  place,  some 
of  the  livery  and  boarditi;;  Iior.'^es  h-m  not  yet  fullv  recovered  fi'om  their 
i.iflaenza.  Xow,  if  one  i.r  m-jr-^  rf  tlsv*  saiiio  sliouhl  have,  become  infected 
wlih  glaiiders,  and  if  liie  .norely  accidental  di.^:covery  of  the  existence  of 
that  diseuise  in  one  of  th''  cinMis-hor.-^vjsliadnoi  b?*.cn  nmde,  the  cry  would 
l)ave  bo(-!i  raised  immediately  that  fjartlcr.^  had  dcveU»ped  fix)in  influ- 
enza. Further  comments,  I  Lhin;^,  an*  unnecossiiiy.  Ti  may  sudice  to 
su.:;gc^s^t  that  a  great  many  a]4>'ir»iit  dcvolopiin-nts  <  plandtT's  from  other 
diseasis  may  have  taken  T)hu'c  in  a  similar  way.  There  also  can  be  no 
doul)t  that  a  great  many  cases  of  occult  glanders  (:-o-caCed  nasal  gleet) 
hfive  been  lool.cd  upon  a^id  treated  as  disten;]jer,  catarrh,  influenzal  Sso^ 
and  afU-vwr-r^i ',  when  plain  sy-nptoms  of  glanders  made  their  api>eanilioe| 
it  ^",\ii  .  ..»r » COUP'S  i«'!ii   all  aioiHid  to  Hjippuse  ihtii  glandeca  had  piO' 
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ceecled  from  the  disease  first  diagnosticated,  than  to  admit  a  diagnostic 
mistake.  So  with  farcy.  It  undoubtedly  has  happened  a  great  many 
times  that  the  first  symptoms  of  farcy  have  been  mistaken  for  an  inflam- 
mation of  the  lymphatics,  and  as  farcy  in  its  farther  course  becomes  fre- 
quently complicated  with  glanders,  it  is  easy  to  conclude  that  an  inflamma- 
tion of  the  lymphatics  constitutes  a  primary  disease  of  glanders.  Under 
certain  circumstances  I  admit  it  is  rather  difficult  to  discriminate  at  once 
an  infiammation  of  the  lymi)hatics  and  subsequent  ulceration  or  formation 
of  abscesses  fiom  genuine  farcy,  and  so  mistakes,  undoubtedly,  have 
occurred. 

Besides  all  thiit,  the  diseases  looked  upon  as  the  possible  progenitors 
of  glanders  are  similar  to  the  latter  only  in  regard  to  a  few  external 
symptoms  but  entirely  different  as  far  as  the  morbid  process  is  con- 
cerned. They  lack  altogether,  during  their  whole  course,  from  first  be- 
ginning to  their  final  termination,  the  specific  characteristics  of  gland- 
ers, and  a  conversion  of  any  one  of  them  into  the  latter  disease  must 
be  looked  upon  as  just  as  impossible  as  it  is  to  change  a  cow  to  a  horse, 
or  a  goat  to  a  ho^.  Still,  this  does  not  exclude  the  possibility  of  an 
animal  affected  with  one  of  those  disorders,  or  with  any  other  disease, 
becomhig  infected  with  glanders  or  farcy.  On  the  contrary,  a  diseased 
condition  of  the  respiratory  mucous  membranes  seems  to  facilitate  an  in- 
fection, if  an  exi>osure  to  glanders  contagion  is  taking  place.  At  any 
rate,  the  morbid  process  of  glanders  is  always  much  more  violent,  and 
makes  a  more  rai)id  progress  in  a  diseased  organism,  than  in  one  that  is 
otherwise  perfectly  healthy.  To  get  at  the  bottom  of  the  facts  and  to 
guard  against  mistakes,  it  will  be  necessary  never  to  lose  sight  of  the 
specillc  characteristics  of  the  glanders  process. 

Xotvrithstanding  all  those  cases  of  apparent  deuteropathic  develop- 
ment of  ghmders,  which  can  be  found  in  the  veterinary  literature  of 
nearly  every  country,  I  am  not  afraid  to  say  I  do  not  believe  that  a 
case  of  real  deuteropathic  glanders,  one  that  can  stand  a  thorough  and 
unbiased  investigation,  has  ever  occurred.  Gerlach,  in  his  treatise,  re- 
peatedly mentioned,  says,  on  page  115,  "A  genuine  development  (pro- 
topathic  and  deuteropathic)  must  be  considered  as  not  proved." 

Glanders,  as  well  as  pleuro-pneumonia,  Russian  cattle-plague,  and 
scab  and  nuinge,  will  cease  to  exist  if  a  propagation  by  means  of  infection 
is  made  impossible.  If,  for  instance,  within  the  limits  of  the  United  States 
all  animals  affected  with  glanders  were  destroyed  at  once,  and  at  the 
same  tinio  every  place  where  glanders-contagion  may  be  existing  were 
thoroughly  disinfected,  and  if  any  importation  of  glandered  horses  or  of 
the  contagion  were  successMly  prohibited  or  prevented,  glanders  would 
at  once  become  extinct,  and  would  never  make  its  appearance  again 
within  the  limits  of  the  United  States,  unless  imported  again  from  other 
countries.    It  is  a  disease  that  can  be  eradicated. 

I  iSaid  before  that  glanders  is  most  frequent  in  those  countries  in  which 
numerous  horses  are  imported  fr'om  other  countries.  This  is  an  undeni- 
able fiict,  except  in  regard  to  those  commonwealths  in  which  good  veter- 
inary schools  i)rovi(le  a  sufiicient  number  of  thoroughly  educated  vet- 
erimviy  suj  r^eons,  and  in  which  stringent  laws  enforce  the  immediate 
destriK'ti'^^rii  of  every  animal  affected  with  glanders,  prohibit  veterinary 
quaoken ,  and  do  not  allow  anybody  to  keep  or  to  treat  a  glandered 
animal  unless  he  is  a  qnalified  veterinary  surgeon,  and  gives  sufficient 
bonds  to  i)i\y  possible  damages. 

I  kuc5w  very  \s  ell  that  I  shaU  be  contradicted,  but  mere  denials,  or 
questions  askinir  where  glanders  originally  comes  from,  if  a  sponts^e- 
oos  developmorit  Joe:>  not  take  place,  will  not  do.    Such  questions,  of 
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course,  I  cannot  answer.  When  Gerlacli  first  pronounced  pleuro-pneu- 
monla  of  cattle  a  pure  contagion,  that  is,  a  disease  propagated  exclu- 
sively by  means  of  ijifection.  Pi-ofessor  Spinola  asked  pertly  if  Gerlach 
had  imported  pleiiro-pneumdnia  from  the  moon,  but  failed  utterly — and 
everybody  else,  too — to  show  a  solitary  case  of  an  unmistakable  and  well- 
authenticated  spontaneous  development.  If  any  one  can  show  me  a 
case  of  spontaneous  glanders,  not  caused  by  infection,  or  give  satisfac- 
tory and  unmistakable  proof  that  a  protopatkic  or  deuteropathic  develop- 
ment of  glanders  has  occurred,  I  will  take  back  what  I  have  said,  bat 
not  before. 

The  contagion. — Tlie  contagion  must  be  considered  as  the  exclusive 
cause  of  glanders.  AVhen  I  lived  in  Dixon,  Lee  county,  Illinois,  firom 
the  faU  of  18C5  to  September,  18G8, 1  had  an  opportunity  of  observing 
numerous  cases  of  glanders.  A  friend  of  mine,  D.  W,  McKmney,  dealer 
in  horses  and  proprietor  of  a  livery-stable,  knew  nearly  every  horse  in  the 
whole  county,  and  taking  speciaJ  interest  in  those  cases  of  glanders, 
assisted  me  in  inquiring  into  the  history  of  every  horse  affected.  As  a 
result,  every  case,  without  exception,  was  traced  back  to  an  infection  by 
condemned  United  States  army  horses  that  had  been  sold  to  the  fanners. 

The  contagious  principle  is  developed  during  the  very  first  stages  of 
the  disease,  and  even  before  plain  symptoms  have  made  their  appear- 
ance. It  exists  most  concentrated  in  the  immediate  products  of  the 
morbid  process,  but  especially  in  the  discharges  from  the  nose,  and  in 
the  contents  of  the  glanders  and  farcy  ulcers.  It  is  present  also  in  all  the 
secretions  and  excretions  of  the  afiected  animals,  as  has  been  proved  l^ 
numerous  direct  experiments.  Professor  Gerlach^  in  order  to  ascertain 
if  the  contagion  is  contained  not  only  in  the  fluid  animal  humors  and 
excretions,  and  in  the  fluid  and  solid  products  of  the  morbid  process, 
but  also  in  the  pulmonal  exhalation  and  in  the  perspiration,  has  made 
several  interesting  experiments,  and  has  found  that  an  inoculation  of 
a  healthy  horse  with  Hililicially  condensed  exhalation  and  i>erspiration 
of  a  glandered  animal  produces  the  disease.  He  has,  however,  not  suc- 
ceeded in  commimicating  glanders  by  injecting  delibrinated  blood  of 
glandered  horses  (100  and  200  grains  respectively)  into  the  veins  of 
healthy  animals.  Still,  the  contagiousness  of  the  blood  has  been  estab- 
lished long  ago  by  Abildgardt  and  Viborg  in  Copenhagen. 

The  experiments  of  Gerlach  and  of  others,  and  numerous  clinical 
observations,  too,  have  ])roved  beyond  a  doubt  that  the  contagion  con- 
tained in  the  exhalation  and  perspiration  clings,  though  only  in  small 
quantities,  to  the  acpieous  vapors  exhaled  by  the  respiratory  organs  and 
perspired  by  the  skin.  The  contagious  principle,  therefore,  is  volatile 
only  in  a  limited  degree,  and  to  produce  an  infection  by  means  of  the 
exhalation  and  i)erspiration  at  a  distance  of  several  feet  requires  usually 
some  length  of  time.  So  it  happens  very  often  that  a  horse  occupying 
with  a  glandered  horse  the  same  stable,  but  not  the  same  stall,  remains  ex- 
emptexl.  The  more  forcible  and  accelerated  the  breathing,  and  the  more 
abundant  the  perspiration  of  the  horse  afiected  vrith  glanders,  the 
greater,  it  seems,  is  the  danger  of  an  infection  of  healthy  horses  that 
are  near,  or  occupy  the  same  stable. 

Another  question  not  easily  answered,  and  yet  an  obiect  for  investi- 
gation, may  be  asked ;  that  is,  Do  organic  forms  constitute  the  conta- 
gion 5  is  the  contagious  principle  bound  on,  or  inseparable  from,  organic 
forms ;  or  is  its  action  merely  a  chemical  one  f  On  this  question  the 
opinions  of  the  best  authorities  differ.  Professor  Gerlach,  in  his  suc- 
cessful experiments  with  condensed  exhalation  and  perspiration,  found 
no  organic  ibrms  whatever  in  the  perfectly  limpid  drops ;  fortiieri  he 
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id  no  organic  foims  in  the  very  infectious  caseous  substances  taken 
1  the  mucous  membrane  of  a  horse  affected  with  diphtheritic  gland- 
He,  therefore,  has  come  to  the  conclusion  that  the  glanders-con- 
on  does  not  consist  in,  nor  is  bound  on,  organic  forms,  and  that  the 
on  of  the  contagious  principle  must  be  a  chemical  one.  On  the  other 
d  Elallier  and  others  have  found  organic  growth  ^micrococci)  in  the 
lors  of  glandered  horses  and  in  the  products  of  the  morbid  process 
landers,  and  are  inclined  to  consider  those  micrococci  as  the  agency 
ch  causes  the  disease,  produces  the  morbid  changes,  and  effects  a 
munication  of  the  glandered  process  to  other  healthy  animals.  If 
lier  and  others  are  right,  a  great  many  mysterious  phenomena  ob- 
-^ed  in  glanders  find  an  explanation,  but  if  Gerlach's  observations  are 
•ect,  Hauler's  theories  necessarily  fall  to  the  ground.  Gerlach  says : 
allier  finds  everywhere  fungi,  and  Chauveau  finds  everywhere  ceUs.'^ 
I,  notwithstanding  my  high  regard  for  Grerlach  and  the  thoroughness 
is  iuvestigations,  I  think  the  finds  of  HaUier  and  of  other  investiga- 
cannot  be  discarded  5  positive  evidence  is  always  of  more  value  than 
ative  proof.  Haeckel  (History  of  Creation,  vol.  1,  Protista.)  and 
bs  (Archiv  fu^  experimental-Fathologiej  1873),  separate  the  micro- 
)ic  organisms  found  in  glanders  and  in  other  contagious  diseases 
a  the  class  ^'  fungus,"  and  consider  them  as  a  separate  class,  belong- 
neither  to  the  animal  nor  to  the  vegetable  Mngdom.  Whatever 
r  be  the  truth  as  to  the  real  nature  of  the  contagious  principle,  future 
istigations  must  reveal,  I  myself  have  had  no  opportunity  to  make 
rough  microscopical  investigations  of  the  morbid  products  of  gland- 
and  can,  therefore,  not  advance  any  definite  opinion  of  my  own. 
e  speculations  cannot  bring  any  facts  to  light;  thorough  and  patient 
?Tvations  are  necessary. 

he  glanders-contagion,  whatever  its  nature  may  be,  communicates 
iders  and  farcy  not  only  to  the  animals  belonging  to  the  genus  equus. 
also  to  other  animals  and  to  man.  Numerous  cases  are  reported 
ry  year  in  the  periodical  veterinary  literature.  The  only  domesti- 
id  animal  that  seems  to  be  exempted,  or  to  be  destitute  of  any  pre- 
>osition  is  tlio  ox. 

hindered  horses,  as  soon  as  the  disease  has  been  diagnosticated,  are 
ally  removed  to  the' cow-stable,  or  to  pens  or  places  where  cattle  are 
t,  and  Htill  no  case,  as  far  as  I  have  been  able  to  learn,  is  on  record 
rliieh  i]u  ox  or  a  cow  has  contracted  the  disease.  Sheep  are  easily 
cted.  Goats,  too,  possess  sufficient  predisposition.  Ercolani  described 
ise  in  ''  11  medico  veterinaria,^  18C1,  and  Wirth  succeeded  in  commu- 
iting  glanders  to  a  male  goat  by  means  of  inoculation  (Archiv  fuer 
erheillimde,  Bd.  G,  Heft  1,  1844).  Hogs  seem  to  possess  but  Uttle 
Jisposition,  and  cases  of  dogs  becoming  infected  and  dying  of  gland- 
have  been  communicated  by  Nordstroem  {Tidskrift  for  Veterinairer^ 
,  18C2)  and  Langeron  {Revue  viUrinaire^  etc.,  Toulouse,  s^rie  1, 1876). 
oral  cases  are  on  record  in  which  wild  animals^  lions  especially,  have 
onie  infected  with  glanders  by  being  fed  with  meat  of  glandered 
se^.  According  to  the  exi)eriments  of  Viborg  and  Eingheim,  the  flesh 
I  horse  affected  with  glanders  can  be  eaten  without  danger  of  infec- 
i  if  ))roperly  cooked  or  fried. 

►ne  iin})ortant  x)henomenon  must  be  mentioned,  and  that  is,  that  gland- 
alwa\  s  becomes  a  frequent  disease  after  any  great  war.  Such  was 
case  in  our  own  country  after  the  great  civil  war,  as  I  have  mentioned 
)re,  and  also  in  Germany  and  France,  but  especially  in  the  latter 
ntry,  alter  the  war  of  1870-'71.  Cases  of  glanders  will  also  be  fro- 
nt during  the  next  few  years  in  the  Turkish  Empire,  and  in  those 
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Turkish  provinces  wliieli  Lave  become  independent,  or  separated  from 
tlie  Ottoman  tenitorie?.  The  cause  of  this  frequency  is  an  obvious  one. 
It  consists  in  the  abimdant  o])portuTiity  of  infection.  One  horse  affected 
\7ith  (occult)  glanders  in  cither  of  the  hostile  armies  can,  for  obvions 
reasons,  comiuunicate  the  disease  with  the  greatest  facility  to  a  large 
number  of  animals.  The  fact  of  glanders  be4.M)ming  frequent  after  each 
large  war  has  been  used  verj-  fretjuently  as  an  argument  in  favor  of  a 
protopathic  development,  but  if  it  is  looked  upon  in  a  proper  light  it 
proves,  if  anything,  the  exclusive  spreading  of  the  disease  by  means  of 
the  contagion. 

Prevention  and  treatment, — As  to  a  medical  treatment,  there  is  scarcely 
a  remedy  known  in  the  whole  materia  medica  that  ha!s  not  been  used 
against  glanders,  but,  so  far  at  least,  wiWi  very  poor  success.  It  is  true 
a  great  many  pretended  cures  are  on  rcconl.  But  if  the  slow  or  chronic 
progress  of  the  morbid  process,  its  frequent  remissions  in  warm  auddrr 
weather,  exacerbations  in  rough,  cold,  and  inclement  vreather  and  in  a 
foul  atmosphere,  and  the  great  confusion  that  has  prevailed  in  regard  to 
the  true  nature  of  glanders  are  taken  into  consideration,  it  is  no  wonder 
that  mistakes  and  decei)tions  have  occurred.  Some  of  the  cases  that 
are  said  to  have  been  cured  have  been  no  glanders  at  all,  and  in  others 
the  pretended  cures  have  been  only  temporary — a  mere  remission.    Con- 

{Irmed  glanders  must  he  considered  as  incurable;  and  it  would,  therefore, 
)e  for  the  benefit  of  everv  one  if  our  general  government  (Gongressj 
would  enact  a  law  which  should  make  it  a  criminal  offense  to  keep  ana 
to  use  a  horse,  or  any  other  animal,  known  to  be  affected  with  glanders. 
Any  attem]>t  to  cure  should  also  be  strictly  forbidden,  because  a  prompt 
and  immediate  destniction  of  every  animal  affected  with  glanders,  a 
disease  which  spreads  only  by  means  of  its  contagion,  constitutes  the 
best,  surest,  and  cheapest,  and  in  fact  the  only  prevention. 

A  case  of  recent  o(X?urrence  will  serve  to  illustrate  how  glanders 
spreads,  and  how  much  cheaper  it  is  to  destroy  a  glandered  horse  at 
once  than  to  i>ennit  the  same  to  communicate  the  disease  to  healthy 
animals.  It  will  also  show  the  neces^iity  of  a  stringent  law  making  the 
sale  of  an  animal  known  to  be  att'ected  v»'ith  a  contagious  disease  a  crim- 
inal offense. 

Last  tail  !Mr.  George  T ,  Pottawatomie  county,  Kansas,  bought 

a  horse  of  a  ^Iv.  Oh.  .  .  ,  ]Manliattan,  Itiley  counts ,  Kansas,  and  ^pBB- 
tured  and  stabled  the  same  with  his  other  horst^s,  about  twenty-four  or 
twenty-live  in  number.  Tlie  liorse  in  (picsrion,  v.hen  bought,  had  some 
discharge  from  the  nose,  whic^h,  of  coui'sc,  was  pronou!iced  to  be  nothing 
but  the  product  of  catarrh — in  cor.imon  i)arlance,  a  cr-ld.  In  the  course 
of  the  winter  several  of  -Mr.  T 's  horses  coniTnenced  to  have  dis- 
charges fixnn  tiie  nose.    Mr.  T became  alanuv'd,  anil  brought  the 

new  liorse,  wlioso  natral  uLscharg('S  had  increased,  and  who  showedL  other 
symi)toms  of  disease,  such  as  a  .staring  coat,  emaciation,  &c.,  to  me  for 
examination.  I  ibr.nd  the  symptoms  to  b<*  those  of  an  advanced  stage 
of  glanders.  Subsequent  inquiries  revealed  some  ot'tiie  pixi\ious  histoiy 
of  the  anlniJ'.I.  ]Mr.  CIi.  .  .  had  bought  the  horse  from  another  man, 
whose  nai:)e.  I  do  not  remember,  onU  a  few  d.i\s  before  he  sold  the  same 

to  Llr.  T ,  and  had  kept  the  animal,  v;hile  in  his  jmssession,  strictly 

separated  from  his  other  horses,  because  lie  knew  that  the  same  had  a 
chronic  discharge  from  the  nose,  and  liad  havl  it  for  about  two  years. 
Is  not  such  a  transaction  eriminaJ  ?    Ar^d  still,  in  the  case  mentioned, 

there  is  no  redress  to  b(^  had.    ^Mr.  T is  a  comparatively  poor  man; 

his  farm  is  morl  gaged,  and  all  the  property  lie  may  call  his  own  consists 
in  his  stock,  but  especially  in  his  horses.    As  I  moved  away  from 
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early  in  the  spring,  I  have  not  learned  how  many  of  his  horses  have  be- 
come afi'ected,  but  several  had  contracted  the  tlisease  before  I  left. 
Besides  that,  his  horses  had  been  together  quite  often  with  those  of  his 
ncij^hbors,  ou  tlie  prairie,  before  he  knew  them  to  be  aftectedwith  gland- 
ers. It  is  possible  that  he  has  lost,  or  will  lose,  nearly  ever>^  animal  he 
has.     Mr.  Oh.  .  .  does  not  own  anything;   all  his  property  is  in  his 

wife's  name  J  consequently  Mr.  T ,  if  he  sues  for  damages,  will 

ha\  e  to  pay  la^^7•ers'  fees  and  costs,  but  cannot  recover  anj^hing.  It 
there  were  a  United  States  law  which  made  it  a  criminal  oHense  to  sell 
animals  alVected  with  contagious  diseases,  or  to  own  and  to  keep  ani- 
mals which  exhibit  s.\Tnptoms  of  contagious  diseases,  and  to  neglect  to 
advise  the  proper  authorities  of  the  fact,  such  cases  as  the  one  related 

would  not  occur.    If  Mr.  T were  not  an  honest  man,  he  would 

undoubtedly  have  kept  still,  and  would  have  sold  his  glandered  horses 
to  other  innocent  parties,  and  contributed  in  that  way  in  spreading  the 
disease.  I  could  relate  numerous  similar  cases,  but  think  this  one  will 
suffice,  especially  as  this  article  is  already  too  long. 

A  sucxressful  prevention  of  glanders  is  possible  only  if  the  contagion — 
which,  even  if  it  should  not  constitute  the  sole  and  only  cause  of  the 
disease,  causes  at  least  nine  hundred  and  ninety-nine  cases  of  one  thou- 
sand— is  thoroughly  destroyed  wherever  it  may  exist  or  wherever  it  may 
be  found.  Consequently  every  animal  affected  with  glanders  should  be 
killed  as  soon  as  the  nature  of  the  disease  becomes  known,  and  be  buried 
sufficiently  deep  or  bo  cremated.  But  as  the  contagion  adheres  fre- 
quently also  to  the  stables — manger,  floor,  partition,  &c. — that  have 
been  occupied,  the  stable  utensils — ^brush,  curry-comb,  &:c.,  and  the 
harness,  blankets,  halters,  bridles,  saddles,  &c. — that  have  been  used  or 
been  in  contact  with  glandered  horses,  it  is  of  great  importance  to  know 
what  will  best  and  most  effectually  destroy  the  contagion.  Professor 
Gerlach  has  made  very  interesting  and  valuable  experiments,  to  relate 
which,  however,  would  lead  too  far.  I  will  therefore  only  state  the  results 
arrived  at.  The  discharges  from  the  nose,  glanders-matter,  &c.,  lose  their 
infectiousness  if  i)erfectly  dried  by  being  exx)osed  to  currents  of  air  or  to 
the  rays  of  the  sun ;  but  kept  moist,  for  instance  in  a  damj)  cellar,  wrapped 
n])  in  a  moist  rag,  or  adhering  to  the  corners  of  the  manger,  to  a  damp 
wall  or  Hoor,  or  to  tlie  bedding  or  the  manure^  &c.,  the  contagion  seems  to 
possess  great  vitality,  and  may  remain  effective  for  half  a  year  or  longer. 
Putn  laciion  does  not  destroy  the  contagious  principle.  Chlorine  de- 
stroys the  eoiita/zion,  and  is  therefore  a  very  efficient  disinfectant,  pro- 
vided the  chlorides  used  come  in  actual  contact  with  the  contagion.  A 
brief  exposure  of  the  infectious  substances,  nasal  discharges,  glanders- 
matter,  «S.e.,  to  the  inilv.ence  of  chlorine  in  a  gaseous  stat^,  mixed  with 
the  atmos])here^  is  ineffective.  As  a  remedy  to  be  given  internally, 
chlorine,  in  shape  of  chlorine- water,  for  obvious  reasons  cannot  be 
used:  chenii'al  combinations  will  be  effected  before  an  absori)tion  can 
take  place.  The  best  ami  surest  destroyer  of  the  glanders-contagion  is 
carbulic  aeid.  It  may  be  used  not  only  as  a  disinfectant  or  for  the  pur- 
pose of  de.^tioying  the  contagion  clinging  to  the  wood- work  of  the 
stable  «S.e.,  but  also  in  incii)ient  cases  of  farcy,  and  in  cases  in  which  an 
infection  with  glanders-matter  has  just  taken  place  in  a  wound,  for 
instance,  Jis  a  local  remedy.  If  apphed  to  the  glanders-ulcers  on  the 
septiun,  or  lo  farcy-ulcers,  a  tendency  to  heal  will  make  its  appearance. 
As  a  disinfectant,  a  solution  of  carbolic  acid  in  glycerine  or  alcohol  and 
water  (1:1  or  1*:20)  is  perfectly  strong  enough  to  be  effective.  Old  straw. 
hay,  and  bediUng  must  be  burned,  and  blankets,  &c.,  are  best  disinfected 
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by  exi)Osiiig  the  same  for  some  time  to  a  temperature  of  212^  P.,  of 
higher,  either  in  an  oven  or  in  boiling  hot  water. 

As  to  a  therapeutic  treatment  only  a  few  words  will  be  necessary.  Borne 
of  the  most  heroic  medicines  have  been  used  with  very  doubtful  results. 
So,  for  instance,  Professor  Ercolani,  in  Turin,  claims  to  have  had  good 
success  with  arsenat<3  of  strychnine,  but  others  who  have  made  the 
same  exi)eriments  have  had  no  success  whatever.  Lacaze  {Bevue  YtU/r.^ 
d'c,  Toulouse,  1870),  asserts  to  have  been  successful  with  large  doses  of 
alcohol,  but  he  discriminates  contagious  and  noncontagious  glanders, 
and  so  no  comment  will  be  necessaiy.  In  former  times  canthandeswere 
considered  as  a  remedy,  but  later  investigations  have  proved  them  to  be 
perfectly  worthless.  That  every  kind  of  mercurial  combination  and  a 
great  many  sme-cure  nostrums  liave  been  used  and  been  advertised  as 
specilic  remedies,  as  in  every  other  incurable  disease,  is  too  self-evident 
to  need  any  further  mentioning. 

The  only  rational  treatment  of  a  horse  or  other  animal,  affected  with 
glanders,  consists  in  a  proper  and  effective  appUcation,  in  tlie  right  place, 
of  either  half  an  ounce  of  lead  or  five  inches  of  st^l ;  and  until  such 
treatment  is  invariably  adopted,  or  made  compulsory,  there  will  be  no 
prospect  whatever  of  freeing  this  country  from  this  loathsome  distMue^ 
dangerous  even  to  man,  in  whom,  if  once  infected,  it  is  just  as  incurable 
as  in  horses. 


THE  AGRICULTURP:  and  soils  of  CALIFORNIA 

Bt  E.  VT.  Hii-gard. 

Agriculture  in  California  possesses  many  peculiarities,  arising  partly 
from  climatic}  causes,  and  partly  from  the  somewhat  exceptional  history 
of  the  industrial  developm(?nt  of  the  State.  From  tlie  conditijon  of  totol 
neglect  in  which  it  was  left  during  the  prevalence  of  the  mining  fever, 
it  has,  in  the  course  of  a  few  ye^ars,  rigen  to  be  the  commanding  indus- 
try of  the  State.  But  unlilte  the  great  agricultural  States  of  the  Mis- 
si«sipi>i  Valley,  Oaliform'a  has  not  undergone  the  slow  and  regular  pro- 
cess of  settlement  by  pioneer  farmers,  who,  fleeing  from  the  too  dose 
api)roiicli  of  towns  and  neighbors,  as  well  as  from  soil  exhaustion,  keep» 
sellhig  out  and  moving  west  as  part  of  their  normal  existence.  The 
great  tide-wave  of  the  rush  for  gold  cast  a  far  difierent  material  on  the 
shores  of  the  Pacific  5  and  when  the  placer  mines  ceased  to  yield  for 
tunes  to  the  men  of  small  means,  and  agriculture  began  to  attract  their 
attention  as  a  surer  mode  of  acquuing  the  coveted  metal,  very  many 
of  the  hands  that  grasi)ed  the  plow  had  never  felt  its  touch  before. 
while  their  owners  would  have  been  at  a  loss  to  distinguish  a  grain-flela 
from  a  meadow;  but  among  these,  as  well  as  among  those  who  at  that 
time  returned  to  the  i^low  after  a  few  years'  digression,  there  was  an 
unusual  i)ro])ortion  of  progressive^  thinking,  and  reading  men,  whose 
ambition  and  energy  had  carried  them  forward  when  others  &inted  by 
the  wayside.  Both  classes  of  men  soon  discovered  that  in  a  great 
many  resi)octs  the  nile-of-thumb  experience  and  i)ractice  of  the  older 
countries  would  not  avail  them  here;  and  casting  loose  from  precedent 
they  tried  a  '*  new  deal  ^  in  constructing  for  themselves  a  practice  adaptea 
to  th'j  new  conditions.  One  of  the  controlling  features  being  the  scarci^ 
and  higli  price  of  labor,  tlie  introiluction  of  labor-saving  machinery 
was  among  the  very  first  needs,  instead  of  being  a  late  frnit  of  long  dis 
cussion  and  costly  exx>erience.    Inasmuch  as  all  such  implements  had  to 
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be  brought  from  the  East  at  great  expense,  it  was  the  obvious  policy  to 
bring  oiSy  the  best.  But  many  even  of  these  were  soon  found  to  be  behind 
the  requirements  of  CaLifomia  progressiveness,  and  home  invention  ana 
manufa<3ture  soon  set  to  work,  hand  in  hand,  for  still  farther  improvements. 
The  great  Moline  plow  and  the  sulky  cultivator  of  the  Western  Stotes 
were  combined  into  the  gang-plow,  and  the  self-binding  reaper  was  ren- 
dered superfluous  by  the  gigantic  header,  which  dispenses  with  both  bind- 
ing and  stacking.  FinaUy,  to  save  time  and  handling  still  farther,  we  are 
threatened  with  a  combination  of  the  header  and  tluasher,  whereby  the 
grain  is  almost  automatically  sacked,  ready  for  shipment  to  Liverpool, 
within  a  minute  or  two  of  its  removal  from  the  stalk  on  which  it  grew.  The 
steam-plow  and  steam-wagon,  whenever  their  time  comes,  wHl  nowhere 
find  as  warm  a  welcome  as  in  California.  In  curious  contrast  to  this  re- 
finement of  perfected  appliances  stands  the  crude  system  of  culture  in 
which  they  are  employed.  In  direct  proportion  to  their  efficiency  ttiey 
aid  in  robbing  the  soil  more  rapidly  of  the  accumulated  treasures  of  a 
thousand  years;  and  soil-exhaustion  progresses  with  long  strides, 
leaving  far  behind  the  puny  efforts  of  the  growers  of  wheat  and  com  in 
the  Western  States,  and  succdssftdly  emulating  the  ruinous  system  of 
cotton-planting  in  the  South.  Outside  of  truck-gardens,  vineyards,  and 
to  some  extent  orchards,  the  only  means  of  soil  improvement  thus  far 
practiced  on  a  large  scale  is  the  summer-fallow,  not  even  the  rotation 
of  crops  being  as  yet  recognized  in  any  great  degree  as  a  necessary 
means  of  husbanding  the  resources  of  the  soil.  Nothing  can  in  this  re- 
spect be  more  eloquent  than  the  flEkct  that  the  two  establishments  in 
San  Francisco  now  manufacturing  bone  and  meat  manures  from  the 
slaughter-house  offal  have  to  seek  and  do  find  a  ready  market  for  their 
products  in  New  Zealand  and  Australia.  But  it  is  not  an  easy  task  to 
persuade  the  Calilbmian  farmer  that  his  methods  are  not  what  they 
should  be.  Having  been  obliged  to  discard  a  good  many  of  the  old- 
country  practices,  his  conviction  that  things  in  California  are  altogetlier 
different,  exceptional,  and  without  precedent,  is  strong  and  deep-seated; 
and  certain  experiences  had  with  "  experts'^  at  the  mines  in  olden  times 
have  left  him  a  strong  impression  that  not  only  a  new  practice  but  a 
new  science  will  have  to  be  set  up  to  meet  the  case  of  California. 

It  is  undoubtedly  true,  that  suggestions  for  advantageous  changes  in 
time-honored  practice  have  to  be  imide  with  unusual  caution  by  any  one 
Dot  thoroughly  familiar  with  the  peculiarities  of  a  California  cUmate  and 
its  possible  unexpected  developments.  It  is  proverbial  that  "no  two 
seasons  are  alike,^  and  that "  the  oldest  citizen"  is  apt  to  be  more  cautious 
in  his  predictions  of  the  weather  than  the  novice,  who  allows  himself  to 
be  misled  by  his  eastern  experience,  while  neither  usually  comes  very  near 
the  mark.  It  is  impossible  to  discuss  inteUigentiy  the  peculiarities  of 
agriculture  in  California  without  adverting  somewhat  in  detail  to  the 
chmatic  features  upon  which  the  former  depend.  It  is  self-evident  that 
within  a  coast  State,  stretching  through  ten  and  a  half  degrees  of  lati- 
tude (as  far  as  from  Boston  to  Southern  Georgia),  and  diversified  with 
mountain  chains,  local  climate  must  vary  greatly;  and  he  who  cannot 
find  within  these  limits  some  spot  to  suit  Ms  tastes  must  be  fastidious 
indeed.  In  matter  of  fact,  the  seasons  in  the  most  northerly  counties  of 
the  State  resemble  much  more  nearly  those  of  Oregon  than  those  of 
Middle  and  Southern  California  in  the  amount  and  distribution  of  the 
rdinfall,  the  governing  influence  which  chiefly  determines  agricultural 
pecjiiliarities  evers-where.  It  is,  therefore,  mainly  the  southern  three- 
fourths  of  the  Stat/C  of  California  I  propose  to  consider  here.  Within 
these  Limits,  which  embrace  the  most  populous  and  most  generally 
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known  portions  of  California,  there  is  also,  of  course,  a  wide  diversity  d 
local  cliDiate«.    ^J'lie  salient  climatic  icaturc  of  the  whole,  however,  is 
that  practically  all  the  water  reUed  on  for  the  production  of  crops  falls 
between  the  niiddle  of  ^November  and  the  first  of  April.    The  rains  come 
from  the  south,  often  accompanied  by  strong  but  steady  winds ;  some- 
times in  stonns  lasting  but  a  day,  more  frequently  tliree  days,  and  some- 
times, with  little  interruption,  for  two  or  more  weeks  j  thoy  are  unaccom- 
panied by  lightniug,  and  thunder  is  rarely  heard  more  than  once  a  year 
in  Middle  and  Southern  California.    It  is  during  this  rainy  period  that 
crops  are  made  or  undone ;  the  impetus  then  given  to  vegetation  must 
carry  it  to  maturity,  and  the  kind  intensity  of  that  "  etart"  '^ill,  in  the 
majority  of  cases,  determine  the  ultimate  yield,    llaiiis  of  brief  uuration 
may  fall  before  or  after  the  epoch  mentioned,  or  exceptionally  in  any 
month  in  the  year ;  but  if  so,  they  are  looked  upon  witJi  indifference  at 
best,  and  mostly  with  well-founded  api^rehension  of  harm,  since  they  in 
terfeie  with  the  plan  of  agricultural  operations  established  on  the  average 
supposition  that  fully  six  months  in  the  year  will  be  pmeticaUy  i*amless. 
Svhen,  moreover,  it  is  understood  that  in  a  large  portion  of  the  region 
under  consideration  the  average  annual  rainfall  barely  comes  up  to  the 
minimum  of  10  inches  estimated  to  be  necessary  for  the  gro^rth  of  a  crop, 
while  over  most  of  the  remaining  portion  tlie  average  does  not  exceed 
(excei)t  locally)  twice  and  a  half  that  minimum,  it  will  be  readily  con- 
ceived that  the  Calil'ornia  farmer  watches  the  rai]i-gaugo  with  the  same 
feeliugs  with  wliich  the  Egyptian  regards  the  nilometer ;  and  as  the  lat- 
ter counts  his  seasons  by  isile-inundations,  so  the  California  fanner 
reckons  his  time  by  "seasons"'  instead  of  calendar  years.    It  is  of  com- 
l)aratively  little  interest  to  him  how  much  ram  has  fallen  from  Januai; 
to  .January,  as  exhibited  in  the  usual  form  of  meteorological  tables;  for 
the  41)  ijvrhes  of  rainfall  so  shown  as  the  aggregate  of  two  consecntiye 
years  may  have  been  so  distributed  as  to  leave  him  "high  and  diy" 
during  oinj  growing  season,  with  an  excess  for  the  other. 

In  order  to  oxliiint  the  "fat''  aud  "l'.»an"  years  of  California,  it  is  nec- 
essary to  tabuiato  or  i^lot  the  rainfall  by  "seasons^;  and  arter  some 
unsuccessful  atleinpts   to  connect  their  recurrence  with  the  eleven- 
year  period   of  the  sun-spots,   a  discussicni  of  the   observations  of 
twenty-eight  years  now  on  reforvl.  Prof.  G.  F.  Leekcr,  of  the  University 
of  Calilbruia,  seems  to  sliow  the  cxist(»ncc  of  a  thirteen-year  x>criod  be- 
tween consecutive  minima,  the  second  minimmn  within  the  time  of  the 
American  occupation  having  occurred  in  the  season  of  187(.i-'77,  with  a 
rainfall  of  only  10  inches  at  Si'.n  Franciwsco,  where  the  average  is  -3i 
inches;  while  in  sonic  p(>rtions  of  the  u]>per  San  Joaquin  Valley,  as  at 
Bakersticld,  as  well  as  in  the  region  of  the  ^Nlojave  Desert,  theix^  was 
ivotrainfiill  enougli  to  staii  vegetation  at  all,  and  no  ground  not  irri- 
gated was  biokoii  {hdt.  s^o.-ron.    in  autumn,  1877,  much  of  that  region 
'V'sen.'bled  a  well-s^^e])t  b.iiii  lioor.    There  is  an  Inuiai'i  tradition  that  at 
^ac  time  lowa'd  the  end  of  sanimer  walev  wa  ■;  only  found  in  pools  in 
Mic  Saeratiiento  Iliver,  so  liitle  snow  having  fall'ii  the  ])revious  wiutcr 
jiat  al]  stivams  ceased  to  How.     From  intbrniation  kindly  furnished  me 
^v  II.  II.  jjaneroft,  e:-q.,  of  H.in  Fi-aneisco,  it  anx)i'ars  that  in  the  rec- 
'vds  of  the  early  explorcT/^  of  C'alilbrnia,  the  year  1803  is  known  as  the 
'umgry  year,"  the  <lron;.:"ht  having  been  extraordinarily  severe;  and 
iv.fi'ly  liu*  sjuni' account  is  givJM'  ^*    hi' year  1817.    It  wiU  bo  obsen'ed 
]^'r     ])t^i'    V'N.s  D'Hr-iti' -v  peviui        lAvelvc  years  between  themselves, 

v'^^'    liela^^'-    'fii<Mol877 — for  those  drought-yeaH 
^  t.-'    '^'"»-       >  also  divisible  by  the  same  number 
•i"t     '  -     .'^      i^"  •      vsnlt  of  several  concurrent  canstt 

■  '^^    •  V   ■    ^rr^\f^  ^s  twclve  and  thirteen. 
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It  has  been  suggested  that  a  study  of  the  growth-riiigs  of  the  ancient 
Eedwoods  and  Sequoias  might  lead  to  the  recognition  of  the  laws  gov- 
erning the  seasons  through  past  ages ;  it  being  probable  that  the  dry 
years  would  be  represented  by  a  smaller  growth  than  the  wet  ones. 
Unfortunately,  it  appears  that  in  California,  as  well  as  in  other  countries 
where  there  is  no  well-defined  season  of  rest  for  vegetation,  the  forma- 
tion of  several  growth-rings  within  the  year  is  of  frequent  occurrence, 
so  that  even  the  estimate  of  the  age  of  the  great  trees  is  thereby  mate- 
rially vitiated.  I  have  seen  on  the  face  of  a  redwood  plank,  8  feet  wide, 
groups  of  three,  seven,  twelve,  and  even  thirty  closely  contiguous 
rings,  occupying  spaces  but  little  larger  than  the  intervals  between  two 
rings  elsewhere,  making  it  appear  clearly  that  the  unraveling  of  their 
record  requires  more  than  mere  counting  and  measuring.  But  whatever 
may  be  the  precise  period  in  general,  the  fact  that  the  average  rainfall 
in  so  many  regions  nearly  approaches  the  minimum  required  for  any 
crop,  gives  exceptional  importance  to  the  minor,  or  annual,  as  well  as 
local  variations  of  its  amount  and  distribution.  It  thus  happens  that 
in  each  region  er[)erience  has  shown  a  certain  average  expectation  of 
successes  and  failures  of  unirrigated  crops,  which  is  taken  into  account 
by  the  fanner  in  his  calculations.  It  is  not,  of  course,  easy  to  obtain 
perfectly  impartial  figures  in  this  regard,  the  more  as  each  valley  may 
difi'er  from  its  neighbor,  and  differences  of  crops,  cultivation,  and  soil 
come  in  for  a  large  share  of  influence.  Besides,  the  shortness  of  the  rain- 
fall during  one  "  season"  may  be  materially  supplemented,  and  fair  crops 
made,  when  the  preceding  season  has  been  one  of  abundant  rain,  it  being 
popularly  said  that  there  is  a  chance  for  a  crop  whenever  the  moisture 
rising  from  below  and  that  coming  from  above  have  met.  This  natu- 
rally happens  much  sooner  in  land  kept  tilled  than  in  such  as  has  been 
left  to  crack  open — given  free  access  to  the  hot,  dry  air  of  summer.  In 
such  soil,  in  the  San  Joaquin  Plains,  no  perceptible  moisture  is  to  be 
found  at  depths  of  three,  and  even  four,  feet  at  the  end  of  the  dry  season, 
while  in  deeply  tilled  land  it  may  be  reached  at  12  or  15  inches.  Again, 
a  slow  and  gentle  falling  of  a  sinall  amount  of  water  will  do  as  much 
good  as  a  larger  amount  falling  violently  and  largely  draining  into  the 
streams ;  wliile,  on  the  other  hand,  a  few  days'  prevalence  of  a  dry 
"norther'^  may  comi>letely  wipe  out  the  effect  of  spring  showers  that 
otherwise  would  have  turned  the  scale  in  favor  of  the  producer. 

For  the  middle  San  Joaquin  Valley,  with  from  9  to  10  inches  of  aver- 
age rainfall,  the  usual  estimate  for  cereals  is  that  about  two  full  crops 
out  of  five  ^vUl  be  made  without  irrigation,  the  proportion  increasing 
toward  the  north  and  decreasing  toward  the  south,  until  in  the  Mojave 
Desert,  with  only  about  3  inches  of  rain,  the  chances  of  making  a  crop 
without  irrigation  ai'e  too  remote  to  be  considered.  Since,  however,  the 
rainfall  increases  pretty  regidarly  with  the  elevation,  the  slopes  and 
valleys  of  the  foct-hills  of  the  Sierra  will  frequently  bear  crops  when 
there  is  failure  in  the  valley.  On  the  seaward  slope  of  the  coast  range, 
where  the  raiufall  is  considerably  greater  than  at  a  corresponding  height 
and  latitude  in  the  interior,  the  average  proportion  of  successes  to 
failures  varies  greatly  with  locality  and  soil.  The  summer  fogs  brought 
m  regularly  by  the  trade-winds,  as  well  as  the  coolness  of  that  season, 
serve  to  olvc  out  largely  a  scanty  rainfall  wherever  the  coast  winds  have 
access.  Thus  Santa  Barbara,  with  about  12  inches  of  rain,  only  claims 
at  least  two  crops  out  of  three.  The  country  bordering  on  the  Bay  of 
San  Francisco,  six  out  of  seven  or  eight,  each  of  the  tributary  valleys 
differing  in  this  respect;  and  one,  that  of  Kapa,  with  30  to  34  inches  on 
an  average,  claims  that  crops  never  fail  for  want  of  sofflcient  moisture. 
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IRRIGATION. 

It  will  thus  be  readily  understood  that  it  is  difficult  to  overestimatie 
the  importance  of  artificial  irrigation  in  the  middle  and  southern  parts 
of  California.  In  the  entire  vaiUey  of  the  San  Joaquin  it  is  the  condition- 
precedent  of  assured  success  in  farming;  which  otherwise  is  nearly  as 
full  of  risks  as  speculation  in  mining  stocks,  and  to  many  has  proved 
equally  seductive  and  fatal;  for  in  favorable  seasons,  the  cereal  crops 
of  that  region  aie  prodigious,  and  successes  therein  nave  made  many 
fortunes,  which  too  often  have  again  vanished  into  thin  air  on  a  repeti- 
tion of  the  venture.  The  bordering  mountains  supply  water  enough  for 
the  irrigation  of  the  whole  region,  at  least  so  long  as  the  forests  on  the 
Sierras  shall  be  preserved;  and  where  this  supply  has  been  made  avail- 
able, as  in  a  number  of  the  "  iiTigated  colonies  ^  of  Fresno,  Los  Angeles, 
and  other  counties,  the  results  have  been  most  satisfactory  in  ev^ 
point  of  view.  Kot  only  does  the  irrigated  land  produce  certain  and 
large  crops,  but  also  several  such  in  a  single  season,  if  so  desired.  Uie 
land  is  thus  rendered  very  valuable,  is  naturally  divided  into  small  par- 
cels, and  thus  invites  and  favors  a  system  of  conservative  and  intense 
cultiire,  which  is  the  exact  reverse  of  the  general  practice  of  American 
farmers,  and  cannot  fail  to  exert  a  beneficial  influence  in  improving  the 
latter  by  the  example  of  success  thus  set. 

At  the  head  of  the  Great  Valley,  in  the  tributary  valleys  on  ita  east 
side,  and  in  the  comi)aratively  narrow  strip  of  land  lying  between  the 
rivers  and  the  Sierra,  inigating  ditches  are  rapidly  multiplying,  thon^ 
unfortunately,  so  far,  not  generally  upon  any  comprehensive  plan.  In  tJie 
vast  and,  when  watered,  profusely  fertile  plains  on  the  west  side  but 
little  has  been  done  as  yet  toward  irrigation,  the  cost  of  bringing  water 
being  too  great  for  either  a  private  purse  or  even  for  that  of  a  oorporo- 
tion ;  for  the  small  streams  of  the  coast  range  can  only  be  locally  ntiUzed. 
The  projected  great  "  West-side  Irrigation  Canal,''  which  is  to  be  fed  by 
the  headwaters  of  the  San  Joaquin,  is  now  the  subject  of  extensive  sur- 
veys ordered  by  the  State,  and  when  constructed  will,  it  is  expected, 
redeem  the  whole  of  the  valley  from  its  scourge  of  drought  and  render  it 
the  garden  of  California.  At  many  points,  both  in  the  valley  and  on  the 
coastward  slope,  artesian  wells  have  been  successfully  resorted  to  as 
sources  of  water  for  iixigation,  even  on  a  large  scale. 

TIIB  CLIMATES. 

Taking  as  a  convGuicnt  point  of  view  the  central  portion  of  the  State, 
the  climates  of  California  may,  for  agricultural  purposes,  be  roughly 
classified  as  follows : 

1,  The  hay  and  coa^t  climate. — Its  prominent  characteristics  are.  first, 
the  small  range  of  the  thermometer,  caused  by  tlie  tempering  innuenoe 
of  the  sea,  the  prevailing  winds  being  from  the  west.  The  average  winter 
and  summer  temperature  at  San  Francisco  thus  differs  by  only  about 
5^  Fahrenheit  (50^  and  51°  respectively).  Snow  rarely  reaches  the  level 
of  tlio  sea,  and  is  sometimes  not  seen  for  several  seasons  even  on  the 
summits  of  the  Coast  llange.  A  few  light  frosts,  with  the  thermometer 
at  between  2S'^  and  32^  Falircnhcit  for  a  few  liours  during  the  night,  is 
the  ordinary  expectation  for  winter,  while  in  summer  the  number  of 
'^  hot  -'  days  on  wliich  the  thermometer  reaches  80^  or  more  rarely  ex- 
ceeds eight  or  ten.  These  occur  chiefly  in  September,  and  under  th6 
influence  of  the  "  norther,^'  which  causes  the  hot,  dry  air  of  the  interior 
valleys  to  overflow  the  barrier  of  the  Coast  Range.    Under  a  brilliantly 
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clear  sky,  it  sweeps  over  the  mountains,  accompanied  by  clouds  of  dust, 
and,  like  the  hot  breath  of  a  furnace,  it  licks  up  aU  moisture  before  it, 
wilting  and  withering  the  leaves  of  all  but  the  most  hardy  plants,  crack- 
ing and  baking  the  soU,  loosening  the  joints  of  all  wooden  structures, 
whether  wagons,  furniture,  or  houses,  and  causing  the  latter  to  resound 
at  night  with  the  splitting  of  panels  and  similar  unearthly  noises,  to  the 
discomibrt.  of  the  nervous  sleepers,  that  at  such  times  comprise  the  vast 
majority  of  the  population.  This  universal  infliction  fortunately  lasts 
but  rarely  more  than  three  days,  when  the  welcome  sea-fog,  which  has 
been  kept  standing  like  a  wall  forty  or  fifty  miles  in  the  ofidng,  gradu- 
ally advances,  and  with  its  grateful  coobiess  and  moisture  infuses  fresh 
life  into  the  parched  vegetation  and  the  irritable,  panting  population. 

During  the  winter  months  the  north  wind  is  equally  dry,  but  at  the 
same  time  cold ;  and  while  it  then  sometimes  lasts  a  week  or  more,  it 
causes  but  little  discomfort  or  damage,  save  occasionally  to  the  young 
grass  and  grain.  The  second  distinctive  feature  of  the  coast  climate  is 
the  fogs  brought  in  from  the  sea  by  the  prevailing  west  winds  or  sum- 
mer trades,  as  the  result  of  their  crossing  the  cold  Alaskan  current  in- 
shore. The  sea-fogs,  coming  in  regularly  almost  every  afternoon  from 
the  latter  part  of  June  to  that  of  August,  and  more  or  less  throughout 
the  year,  often  with  a  gorgeous  display  oi  cloud  pictures,  temper  mate- 
rially not  only  the  heat,  but  also  the  Bummer  drought ;  so  that  under 
their  influence  plants  requiring  but  a  moderate  degree  of  moisture  can, 
in  a  loose  sod,  grow  throughout  that  season.  In  the  latitude  of  San 
Francisco  it  thus  happens  that  in  the  coast  climate  sub-tropical  and 
northern  plants  may  thrive  side  by  side;  the  latter  (such  as  currants 
and  cranbenies)  ripening  with  ease  and  in  great  i)erfection,  while  the 
fig,  grape,  orange,  &c.,  though  growing  luxxuiantly,  can  ripen  their 
fruit  only  in  valleys  protected  by  mountain  ridges  from  the  direct  influ- 
ence of  the  summer  trade- winds.  Thus  while  a  broad  river  of  fog  may 
l>e  pouring  in  at  the  Golden  Gate,  covering  the  two  cities  and  spreading 
out  on  the  opposite  shore  to  a  width  of  eight  or  ten  miles,  the  hamlet  of 
San  Kafael,  only  fourteen  miles  to  the  north,  but  under  the  lee  of  Mount 
Tamalpais,  and  the  old  town  of  San  Jos^,  under  the  protection  of  its 
seaward  mountains,  forty  imles  to  the  south,  are  mostly  basking  in  full 
sunshine,  and  ripen  to  gieat  perfection  not  only  the  gtape,  but  also  the 
more  tender  fruits  of  their  groves  of  fig  and  orange. 

2.  Climaie  of  tht  great  interior  valley. — rThe  a/oerage  winter  temperature 
is  lower  than  that  of  corresponding  portions  of  the  coast,  although  tiie 
minimum  is  little,  if  at  all,  below  that  of  the  latter.  Sub-tropical  plants, 
therefore,  winter  there  almost  as  readily  as  on  the  coast.  In  summer, 
however,  the  average  temperature  is  high,  often  remaining  above  100^ 
Fahrenheit  for  many  days,  the  nights  also  being  very  warm.  At  the 
same  time,  however,  the  air  is  so  dry  as  to  render  the  heat  much  less 
oppiH  ssive  than  is  the  case  east  of  the  mountains,  sunstroke  being 
almost  uuknoAvn.  Standing  on  the  summits  of  the  Coast  Kange  in  simi- 
iner,  and  looking  down  upon  the  thick  shroud  of  fog  covering  all  to  sea- 
ward, the  white  masses  can  be  seen  drifting  against  the  mountain  side, 
and.  1  ii  ing-  u])ward,  dissolving  into  thin  air  as  soon  as,  on  passing  the 
divide,  they  meet  the  warmth  of  the  Great  Valley.  From  points  in  the 
latter  the  (*Icud-banks  may  beuseen  filling  the  mountain  passes  and  some- 
times pouring  like  a  cataract  over  the  summit  ridges,  but  powerless  to 
disturb  even  for  a  moment  the  serenity  of  the  summer  sky,  or  to  yield  a 
drop  of  moisture  to  the  parched  soil  of  the  San  Joaquin  Plains.  The 
unwary  traveler,  starting  from  Sacramento  or  Stockton  on  a  hot  sum- 
mer's day  without  the  thought  of  shawl  or  overcoat,  may  find  himself 
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chilled  to  the  bone  on  crossing  the  Coast  Kan;:;e,  and  runs  imminent  rUk 
of  rheumatism  or  ])ncumonia.  On  the  other  hand,  the  San  Franciscan, 
feeling  the  need  of  having  liis  pores  opened  by  a  good  i>erspiration,  can 
have  his  wish  gratified  in  an  hour  or  two  by  taking  the  reverse  direction. 
The  "norther"  is,  of  coiu-se,  more  fi^equent  in  the  great  valley  than  on 
the  coast;  but  its  dryness  and  high  temperature  are  not  so  much  of  a 
change  fi  om  the  ordinary  condition  of  things,  and  it  therefore  does  not 
cause  such  genei^l  remark,  disturbance,  or  damage  unless  unusually 
severe. 

3.  Climate  of  the  slope  of  the  Sierra  Nevada, — ^The  essential  featnrefl 
of  the  climate  of  the  Great  Valley  may  be  roughly  said  to  extend  to  the 
height  of  about  2,000  feet  up  its  flanks  into  the  '^  tbot-hills,''  with,  how- 
ever, an  increasing  rainfall  as  we  ascend,  and  therelbre  ^^eator  sa&ty 
for  crops  and  less  absolute  dependence  upon  irrigation.  Higher  up^ 
the  influence  of  elevation  makes  itself  felt ;  snow  falls  and  lies  in  winter, 
while  the  summers  aie  cool ;  and  we  thus  return  to  the  familiar  regim 
of  seasons  as  understood  in  the  Middle  and  Northern  States,  indacOng, 
especially  in  the  more  northern  portion,  the  phenomenon  of  summer 
thunder-storms,  which  are  Almost  unknown  on  the  coast  and  in  the  San 
Joaquin  VaUey.  The  same  general  features  come  into  play  more  and 
more  as  we  advance  northwai'd  in  the  hilly  and  mountainous  legioBS 
lying  nortli  of  San  Francisco  Bay,  toward  the  Oregon  line,  marked  alio 
in  general  by  a  gradual  inci*ease  of  timber  growth.  The  features  of 
the  three  princii)al  climates  described  intermingle,  or  are  interspersed, 
according  as  the  valleys  are  open  to  seaward,  run  x)arallel  to  the  coast 
or  are  in  communication  with  the  great  interior  valley.  We  thus  flna 
numberless  local  climates,  ^*  thermal  belts,"  and  privileged  nooks  adapted 
to  sp^^cial  cultures  which  may  be  impracticable  in  an  adjoining  v^ey, 
and  almost  insular  as  regai^ds  the  region  where  similar  conditions  are 
X)redominant.  To  the  southward,  the  chief  climates  above  defined  aie 
modified  by  throe  factors,  viz :  the  increase  of  temperature,  the  decieaae 
of  rainfall,  and  the  decrease,  from  about  San  Francisco  southward,  <tf 
the  feature  of  summer  fogs.  As  regai'ds  tempej^atiire,  the  extreme 
range  is  still  very  neaiiy  the  same  at  Los  Angeles  as  at  San  Frandaeo; 
but  the  averages  are  very  considerably  higher  at  the  former  point,  that 
of  the  winter  being  00^,  that  of  summer  about  75^  Fahrenheit.  At 
intermediate  points  iilong  the  coast,  local  variations  excepted,  theaye^ 
ages  vary  as  sensibly  as  the  latitude.  As  to  rainfall  along  the  coast, 
it^  decrease  is  slow,  descending  from  21  inches  at  San  Francisco  to  15 
at  Santa  Barbara,  12  at  Los  Angeles,  and  9  to  10  at  San  Diego.  Bat 
in  the  interior  valley  the  decrea^se  is  much  more  rapid,  as  previoui^ 
stated,  modified  locaUy,  according  as  the  divide  of  the  Coast  £ange  is 
so  high  as  to  preclude  the  access  of  moisture  irom  the  sea,  or  low  enough 
to  ailmit  its  influence.  The  same  factor  influences  iilso  the  cooling  and 
moistening  efl'ect  of  the  summer  wuids  and  fogs,  wbieh  temi)er  the 
summer  cUiuate  of  the  Los  Angeles  Plain,  but  fail  to  reach  the  Mojave 
Desert  or  the  fervid  plains  of  the  upper  San  Joaquin  Valley. 

SOn.S  OF  CALIFOKNIA. 

In  a  region  of  such  vast  extent ,  traversed  by  mountain  niuges  formed 
of  rocks  of  all  kinds  and  ages,  there  is  of  course  an  endless  variety  of 
soils,  to  describe  all  of  whieli  would  be  beyond  the  limits  of  the  present 
article,  even  if  the  data  were  available.  Unlbri  uiiately  this  is  far  firom 
being  the  case,  the  geological  survey  Laving  \md  but  little  attention  to 
the  examination  of  soils,  which,  it  is  true,  is  a  subject  requiring  speoiBl 
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iilcatioufci  and  care  ou  tlie  part  of  tlio  observer  to  infitire  useful  re- 
.  There  are,  lioweveTj  some  genei'al  features  developeil  on  a  large 
I  in  the  more  thickly  settled  parts  of  the  State,  a  brief  smnmiiry 
hi("h  raay  iiiul  a  place  here. 

is  well  kiioTTii  that  the  main  axis  of  the  Sierra  isevada  is  fonned 
rani  tic  roclcs,  which  in  the  northern  portion  of  the  range,  as  well  as 
lie  ^tlopiy,  arc  'isi^ally  overlaid  by  clay  slates  and  shales,  forming 
[^ro\orbial  ''bo'l-iY>ck"  of  the  gold-placers  and  gravel-beds.  The 
Jcrlvcd  either  directly  li'oin  the  granites  or  from  the  older  poition 
c  sl.ites — in  otlier  words,  the  gold-bearing  soil  of  the  SieiTa  slope — is 
range-colored  (commoidy  called  "reil")  loam,  more  or  less  clayey  or 
y  accordiri.^  to  location,  and  greatly  resembles,  on  the  whole,  the 
:  portion  of  the  ^'yellow  loam'^  subsoil  of  the  Gulf  States.  Of 
se  it  coiitaifi?!  nmch  more  of  coarse  materials  in  the  shape  of  u)ide- 
)Osed  rock,  and  its  sand-grains  are  sharp  instead  of  rounded.  It  is 
predonuDaiit  Roil  of  ^*  the  foot-hills,''  and-  where  ridges  extend  irom 
3  out  into  the  (heat  Valley  they  are  usually  characterized  by  the 
ant,  ^vhi'ij  gradually  fades  out  as  the  ridges  flatten  into  swales  in 
approach  to  the  San  Joaquin  and  Sacramento  Rivers,  being  lost 
e  gray  or  black  of  the  "  adobe,"  or  the  buff  of  the  river-sedunent 
.  Its  aTimix tare  is  everj-where,  I  believe,  found  to  be  advantageous 
le  other  soils;  aiid  in  the  Ibot-hOls  themselves  it  proves  to  be  lughly 
active,  an  well  as  duiable,  easy  of  tillage,  and  what  is  termM  a 
rm*'  soil,  lie  rocks  of  the  lower  slope  of  the  Sierra,  but  more 
3ially  tlvoso  of  the  Coast  Range  opposite,  are  predominantly  of  a  very 
5y  charact(H%  soft  gray  clay  shales  and  laminated  days  alternating 
lediiros  of  so  it  cla  v  sandstone  and  brittle  homstone.  Their  mechan- 
md  cbomical  d< 'composition  results,  therefore,  in  the  formation  of 
,  bniV,  cr  sometimes  almost  white  clay  soils,  which  occupy  the  hiU- 
\  aiul  higher  poi  vions  of  the  valleys,  while  in  the  lower  portions  the 
ixtim*  oi"  vc^«»taM(:'  matter,  especially  in  the  presence  of  a  compara> 
y  lar.<j:e  amoiiiit  of  lime,  causes  them  to  appear  dark,  and  often  ooaJ- 
i.  J  iicsc  Noih  cciistitute  the  "adobe,''  so  often  mentioned  in  con- 
ion  V  irli  Calii'ornia  agriculture.  They  are  substantially  the  same, 
as  to  tillin^^  niuilitios  and  chemical  composition,  as  the  prairie  soils 
10  \Ve>;em  and  Southern  States.  Like  these,  they  are  rich  in  plant 
,  dmanle,  and  sItotij:,',  yielding  the  highest  returns  of  field  crops  in 
rable  sea-ons  ;iiid  under  good  culture,  but  sensitive  to  extremes  of 
or  dry  seasc^rs,  and  of  course  more  in  cultivation,  as  well  as  more 
e  to  Vn)p  faiiiiri  s,  than  lighter  soils.  During  the  dry  season  the 
10  soil,  i-nli  <:.s  it  h:\'^  been  very  deeply  and  thoroughly  tilled,  becomes 
picaoijs  hy  the  T.  idc  and  deep  gaping  cracks  which  traverse  it  in  all 
jtioiis.  N/.;n(i  r.nvH  to  adepth  of  several  feet,  precisely  as  in  the  "hog- 
i\7  T.iai:i«'s"  of  the  SoTithwestern  States.  Of  course  the  effect  of 
i;  is  in  IV  also  ^iniiiar  in  causing  a  bulging  up  of  the  masses  between 
'ra(k.o  whon  the  material  which  has  fallen  into  the  latter  expands 
hly  01!  nvi  ttiii;^*.  llonco  the  "hog-wallow'^  suiibce  is  as  familiar  in 
\)vi)U\  a:i  ia  i  <  xas ;  and  the  fact  that  atraveler  outside  of  the  Sierras 
le  dry  sea  on  \s  rarely  out  of  sight  of  some  such  land  is  eloquent  as 
10  '.'i'lo  [»r(  V  .1  :ii((^  of  the  "adobe."  On  the  steep  hillsides  of  the 
;t  llaa  ,'•0  t  h(>  :un  cracks  aid  in  gi\ing  foothold  to  stock;  and  during 
'aiiiv  V  v-a  ><^'i  li;*:'  w;,  tor  n;mung  into  them  to  the  bed-rock  causes  num- 
^ss  utad  .  iiuo  \  Midi  as  gave  rise  to  the  memorable  case  of  Hyde  vs. 
^an.  As  it  :.;  wrl!  r'Scertained  that  at  a  former  geological  period 
entire  intoi i.»r  valley,  as  well  as  the  bay  of  San  Francisco,  was 
i-watcr  lake  ba.sins,  the  bulk  of  the  adobe  soil  would  seem  to  repro- 
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sent  ancient  lake,  or  rather,  perhaps,  swauip  deposits,  which  are  there- 
fore found  in  correspondinff  positions  in  most  of  the  connecting  vallejB. 
On  the  bay  we  find  usually  only  a  narrow  strip  of  sandy  soil  nmmng 
along  the  beach ;  inland  of  this  a  level  belt  of  black  adobe  (or  at  timefl 
salt  marsli),  from  which  there  is  a  gradual  ascent  toward  the  foot  of  tJie 
Coast  Kange,  the  soil  becoming  lighter  colored  and  mingled  with  bowlden 
and  rock  fragments.  The  nature  of  the  materials,  a^  well  as  the  form 
of  portions  of  this  slope,  characterizes  them  almost  inevitably  ad  the 
result  of  glacial  action. 

The  peninsula  on  which  San  Francisco  is  situated  is  overran  with  the 
dune  sand  drifted  from  the  ocean  beach  for  a  distance  of  several  miieB 
south  from  the  Golden  Gate,  so  that  the  fixing  of  the  sand  and  its  con- 
version into  soil  is  one  of  the  chief  problems  of  the  gardens  and  parks  of 
thaf  city.  The  city  of  Oakland,  also,  is  situated  on  a  somewhat  sandy, 
but  nevertheless  quite  productive,  soil;  and  land  of  a  similar  characteL 
but  stronger  by  admixture  of  the  adobe,  yet  easily  tilled,  forms  the  sou 
of  the  fertile  valleys  in  the  plain  lying  between  the  eastern  shore  of  tbD 
bay  and  the  coast  range,  which  are  hixgely  devoted  to  market-gudenfl 
and  fruit-culture,  and,  farther  from  the  cities,  to  that  of  barley.  The 
comparative  diiliculty  and  more  or  less  of  uncertainty  att^idant  upon  the 
cultivation  of  the  adobe  soils,  unless  very  thoroughly  tiUed.  has  caused 
a  preference  to  be  very  commonly  given  to  the  lighter  soils  lound  neaier 
to  the  streams,  which  are  formed  of  a  mixture  of  the  adobe  with  the 
river  sediment,  or.  nearest  the  water-courses,  of  that  sediment  akmei 
It  is  suggestive  or  the  character  of  the  majority  of  OaUfomia  fitreams 
that  the  word  ^<  bottom,"  used  east  of  the  mountains  to  designate  the 
well-defined  flood-plain,  is  scarcely  heard  in  the  State,  the  more  indefi- 
nite and  general  term  <^  valley"  being  in  general  use.  The  obvious  rea- 
son is  tliat  there  is  in  most  cases  no  very  definite  terrace,  but  a  rather 
gi*adual  slope  from  the  bank  to  the  bordering  hills.  The  Sacrainento  and 
San  Joaquiu  have  not,  as  a  rule,  raisexl  their  immediate  banks  peiceptiUf 
above  the  rest  of  the  flood-plain,  because  the  sediment  they  carry  is  ink 
such  as  will  subside  at  the  slightest  diminution  of  velocity,  but  is  apt 
to  be  carried  some  distance  inland.  At  the  points  of  its  upper  c<nine 
the  San  Joaquin,  and  in  the  lower  portions  both  it  and  the  SMramentOy 
subdivide  into  numerous  sloughs  traversing  wide  belts  of  more  or  lees 
marshy  flats,  subject  to  overflow,  and  covered  with  a  rank  growth  of 
*'  tule.''  This  name  applies,  strictly  speaking,  to  the  round  rush  {ScifffU 
La€7istris)y  which  occupies  predominantly  the  tide-water  marshes,  here 
as  well  as  on  the  Gulf  of  Mexico.  The  farther  from  salt  water,  how- 
ever, the  more  it  is  intermingled  with  (or  locally  almost  replaced  hj) 
other  aquatic  grasses,  sedges,  and  cat-tail  flag  (Typhu)^  affording,  to- 
gether with  the  young  ''  tiile,"  excellent  pasture  nearly  throughout  the 
the  year.  Here,  as  elsewhere  in  such  districts,  the  cattle  soon  acquire 
the  ait  of  keeping  themselves  from  gettmg  bogged,  by  maintaining  a 
sort  of  paddling  motion  when  on  peaty  ground,  while  draught-hones 
require  to  be  provided  with  broa<l  "  tule-shoes."  These  tule  lands,  em- 
brjKiiiig  a  large  number  of  rich  an<l  partly  reclaimed  islands,  such  as 
Union,  Draniiiin,  Sherman,  and  others,  forming  part  of  the  counties  of 
of  Sacramento,  San  Joaquin,  and  Solano,  continue  with  varying  widdi 
along  the  east  shores  of  Suisun  and  San  Pablo  Bays,  and  up  the  tribu- 
tary valleys  of  Najia,  Sonoma,  and  Petaluma,  nearly  to  tJie  limit  of 
tide- water.  It  is  noteworthy  that,  as  regards  salubrity,  the  tules,  at 
least  so  tar  as  they  are  within  reach  of  brakish  tide-water,  are  less  liaUs 
to  malarious  fevers  than  the  upper  i)ortions  of  the  great  valleys. 

The  soil  of  the  tule  lands  is  of  two  principal  kinds:  sediment  land, 
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found  chiefly  along  the  Sacramento  and  other  streams,  carrying  much 
"  slum  "  from  the  hydraulic  mines ;  and  peaty  land,  more  prevalent  along 
the  San  Joaquin  and  its  branches.  The  latter  kind  consists  almost  en- 
tirely of  tule  roots,  in  various  stages  of  fireshness  and  decay,  to  a  depth 
of  from  two  to  twenty  and  more  feet ;  in  the  latter  case  we  have  the 
"  float  land,"  which  rests  on  the  water-table  and  rises  and  £la;lls  more  or 
less  with  it.  Like  the  "  Prairie  Tremblante,"  near  Kew  Orleans^  it  often 
trembles  under  the  tread  of  a  man,  but  will  nevertheless  sustain  herds 
of  cattle  without  the  least  danger,  its  bulges  forming  places  of  refuge  for 
them  in  time  of  high  water.  An  excellent  fuel  has  been  made  by  pulp- 
ing this  mass  and  forming  it  into  bricks  like  true  peat.  The  tule  lands 
were  long  thought  to  be  worthless  except  for  pasture  purposes ;  but  it 
has  now  come  to  be  well  understood  that  they  are  in  large  part  of  extraor- 
dinary fertility,  and,  if  protected  firom  overflow  by  levees,  are  almost 
sure  to  yield  abundant  crops  every  year,  even  in  seasons  when  those  of 
the  uplands  fail  for  want  of  moisture.  In  their  reclamation  the  construc- 
tion of  levees  is  of  course  the  first  thing  needftd.  The  sediment  land 
can  then  be  taken  into  cultivation  at  once  by  the  use  of  large  sod-plows, 
resembling  the  prairie  plows  of  the  Western  States.  It  is  usual  to  bum 
off  the  rushes  and  native  grasses  previous  to  plowing,  especially  in  the 
peaty  lands  where  the  plow  would  otherwise  find  no  soiL  But  here  the 
fire  penetrates  several  feet  down,  either  to  the  underlying  soil  or  to 
moisture,  leaving  behind  a  layer  oi  ashes  so  light  that  the  plow  is  use- 
less. At  the  proper  season  grain  is  then  sown  upon  the  ashes,  and  either 
brushed  in  or  trodden  in  by  sheep,  and  extraordinary  grain  crops  are 
thus  produced  during  the  first  years,  the  duration  of  fertility  depending, 
of  course,  upon  the  soil  underlying  after  the  ashes  have  been  exhausted. 
The  tule  lands  bordering  upon  Tulare  Lake  are  of  a  different  character 
firom  those  of  the  lower  rivers.  The  soil  is  heavy,  consisting  of  fine  sed- 
iments mixed  with  gray  clay  and  shell  dibriSy  contains  a  large  supply  of 
plant  food,  and  with  proper  cultivation  will  doubtless  prove  as  Inghly 
productive  as  are  the  soils  of  the  Great  Tulare  Plains  themselves. 

The  soils  of  the  Mojave  Desert  seem  on  the  whole  to  be  rather  light, 
whitish  silts,  of  whose  possible  productiveness  little  can  as  yet  be  said, 
except  that  without  irrigation  culture  is  hopeless.  In  striking  contrast 
with  these  close  soils  of  the  San  Joaquin  YaUey  are  those  which  prevail 
south  of  the  Sierras,  San  Fernando,  and  San  Gabriel,  in  the  Los  Angedes 
Plain  and  its  tributary  valleys,  the  home  of  the  orange,  lemoii,  and  olive 
in  their  perfection.  The  fine  rolling  uplands  ^^^  mesas")  of  that  region 
are  generally  covered  with  a  brownish,  gravelly  loam,  from  8  to  20  feet 
in  thickness,  which,  with  tillage,  assumes  the  most  perfect  tilth  with 
ease.  It  is  a  generous.  "  strong'^  soil^  varying  locally  so  as  to  adapt  it- 
self to  every  variety  or  crop,  yet  readily  identifiable  by  its  general  char- 
acter from  Los  Angeles  to  San  Diego.  In  most  respects  it  may  be  con- 
sidered a  variety  of  the  red  soils  of  tiie  Sierra  slope  already  described, 
Uke  which  it  appears  to  be  pre-eminently  adapted  to  fruit  culture. 

The  soils  of  the  plain  to  seaward  of  Los  Angeles,  and  of  the  coast 
plains  south  of  Santa  Barbara  generally,  so  far  as  not  modified  by  the 
sediments  of  the  streams,  seem  to  be  uniformly  characterized  by  a  very 
large  amount  of  glistening  mica  scales,  distributed  in  a  rather  sandy, 
dark-colored  mass,  destitute  of  coarse  materials.  They  are  easily  cul- 
tivated and  highly  productive  when  irrigated,  although^iot  uiifre- 
quently  afliicted  with  a  certain  taint  of  "  alkali."  This,  however,  when 
not  too  strong  or  salt,  is  here  readily  neutralized  by  the  use  of  gypsum. 

"  Alkali "  soil  is  the  name  used  in  California  to  designate  any  soil 
oontaining  such  unusual  quantities  of  soluble  salts  as  to  allow  them  to 
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becoiiic  vLsible  oh  Uio  suifnco  dnrh.;^  !lio  my  scascD,  as  a  wliite  crust  or 
cltioresoou'je.  Tliey  are  of  (joiirso  fovmd  eliicuy  in  Iotv^,  level  regions^ 
tjtiL'ii  as  the  Oroot  A'iilloy,  anil  llu- pliniiH  to  soaTvard  oi'  the  Coast  Range; 
Rometiines  in  euntinuous  tracts  of  man.y  llinnsancbi  oi  acres,  sometiines 
in  fruots  so  interspersed  with  non-alkaline  land  as  to  render  it  imposisihle 
to  till  one  kind  without  the  other.  The  natnre  and  amount  of  salts  in 
thrive  soiLs  is  of  e^)ar3e  very  variable.  Nc^ir  the  coast  tlie  "alkali'^!'? 
often  little  more  than  common  salt,  and  can  bo  relieved  only  by  drainage 
or  appropriate  culture.  At  times  we  iind  chielly  maj^uesian  salts,  v/um 
liming  will  relieve  the  trouble.  But  in  the  Great  Valley  the  name 
"  alkali "  is  in  most  cases  justified  by  the  nature  of  the  salt,  which  almost 
always  contains  more  or  less  carbonate  of  soda,  and  sometimes  potassa. 
The  presence  of  these  substances,  even  to  the  extent  of  afonrth  of  one  per 
cent.,  while  it  may  do  but  little  hann  during  the  wet  season,  results  in 
their  accumulation  at  the  surface  whenever  the  rains  cease,  andthecor 
rosion  of  the  root-crown,  stunting,  and  final  death  of  the  plants.  Bat 
when  stronger,  as  is  too  often  the  case,  the  seed  is  killed  during  genni- 
nation.  Moreover,  land  so  afllicted  cannot  be  brought  to  good  tilth  l^ 
even  the  most  thorough  tillage.  Fortunately,  a  verj*^  eiTectual  and  eheap 
neutrahzerof  this,  the  tne^  "  alkali,"  is  available  in  the  form  of  gypsamy 
which  transforms  the  caustic  carbonates  into  umocent  sulphates.  Wter 
ever  the  amount  of  alkali  present  is  not  excessive^  the  use  of  gypsom 
relieves  all  diiiiculties  arising  firom  the  presence  of  the  former.  Men- 
over,  analysis  shows  that  in  many  cases  large  amounts  of  importxnt 
mineral  plant-food,  such  as  potash,  i)hOvsphates,  and  nitrates,  aocofmpany 
the  injuiious  substances;  so  that  when  the  latter  are  neutralized,  tto 
previously  useless  soil  may  be  expected  to  possess  extraordinaiy  and  hat- 
ing fertility.  Abundant  deposits  of  gypsum  have  be^n  shown  to  exbt 
in  many  portions  of  the  State  since  attention  ha«  been  directed  to  iti 
iin|>ortance  in  this  connection. 

On  the  eastern  affluents  of  the  SacKimento  River,  the  American.  Betf) 

Yuba,  Eefjther,  and  other  streams  heading  in  the  region  where  hyozaalio 

njining  is  practiced,  a  new  kind  of  soil  is  now  being  formed  out  of  ti6 

materials  carried  down  from  the  gold-bearing  gravels.    The  enormoiu 

masses  of  detritus  washed  into  the  streams,  tilling  their  upper  vall^Bto 

the  height  of  60  feet  and  more  with  bowlders  and  gravel,  while  a  muddj 

Hood  of  the  finer  materials  oveminR  the  valley  lands  in  their  lower 

course,  have  given  rise  to  a  great  deal  of  complaint  on  the  part  (rf 

farmorjs;  and  the  "mining  debris  question'^  has  been  the  subject  of 

numerous  lawsuits,  and  of  much  angry  debate  in  the  legislative  halls. 

Li  some  ca^es  the  lands  so  overniu  are  definitively  rained  ;  in  others  ti» 

new  soil  formed  is  of  fair  quality  in  itsell*,  butas  yet  unthrifty;  inmooy, 

he  best  qiuility  of  black  adobe  is  covered  many  feet  deep  with  an  im- 

n-oductive  "silum."    By  the  same  agency,  the  beds  of  the  Sacramento 

«nd  i<s  tributaries  have  l)ecome  lilled  to  such  an  extent  as  to  greatly 

»^^struct  navigation  and  to  cause  much  more  frequent  overflows,  whose 

;j)oslt,  however,  appears  to  im]irove,  in  general,  the  Iieavy  lands  of  the 

jJain,  as  well  as  the  tules.    It  is  diliieult  to  lore-see  a  solution  of  this 

•  '';i',tion  that  woulvl  be  satisfactory  to  all  ]>;inio:s  oor:<;erned;  the  more 

he  navigation  of  the  bay  itself  i.s  bv\iXl:n:ing  to  suIIIt  Irora  the  accu- 

''^^^>n  of  dep'^^''*-,  the  reddish  sod im ojil -be;in:ig  vratcrs  of  the  Sacra- 

)eing  alWtt.yir   Tistinguishable  in  1ro:;t  of  ti.o  vity  from  the  bine 

'  A  T  u  R AL   VA  KTVRl^S. 

•^ '     Miu^jl '•^'^^''^•^uenceol'ilio-diinaticioatnTespie- 
''^*^t^     •■    r  „i  pfrma-iioiit  giti^  pastordSi  and 
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even  clover,  fire  practically  eliminated  from  the  a^icnltural  system  of 
the  State.  'J'bey  are  possible  only  where  aitificial  or  natural  irri^2:atiou 
supplies  moisture  throughout  the  season;  and  lands  possessin*^  this 
advanta;^e  mo,  thus  iar,  as  a  rule,  too  valuable  to  be  devoted  to  prass 
crops  or  ]>astiira'^^o.  This  sounds  paradoxical  in  view  of  the  fact  that 
CaUroriiiii  is  noted  as  a  stock-raising  country,  and  that  her  mountain- 
sides and  valleys  may  be  vseen  dotte<l  with  lierds  and  flocks  throughout 
the  season.  The  newcomer  instinctively  pities  the  poor  beasts  who  seem 
to  be  turned  out  on  these  brown  slopes  to  starve  from  June  to  Decern- 
l>er.  And  yet  when  he  examines  them  more  closely  he  finds  to  his  sur- 
prise that  they  are  sleek  and  fat,  and  are  contentedly  occupied  in  picking 
up  from  the  ]>archcd  and  iissured  soil  something  that  satisfies  hunger: 
varying  their  diet  occasionally  by  browsing  on  the  foliage  of  shrubs  and 
the  lower  branches  of  trees.  Several  circumstances  contribute  toward 
rendering  these  ^'dry  pastures"  available.  First,  and  i)erhaps  chief 
among  them,  is  the  rapid  transition  from  the  growing  seavson  to  the  dry 
in  May  and  June ;  whereby  the  grass^nd  other  eatable  herbage  is  cureil 
into  hay  in  situ^  instead  of  withering  slowly  and  losing  its  nutriment  by 
withdrawal  into  the  roots,  or  washing  into  the  soil  by  rains.  Hence  the 
oc^currenco  of  any  heavy  rain  subsequent  to  the  setting-in  of  the  dry 
season  is  reganled  as  a  calamity  by  stock-men  5  for  it  leaches  the  dry 
pasturage  of  its  nourishment,  renders  it  unpalatable  to  stocky  and  some- 
times causes  it  to  become  moldy  in  part.  From  the  same  cause,  the 
real  lean  and  hungrv^  season  for  stock  is  from  the  time  when  the  rains 
have  begun  (October  or  November)  to  that  when  tlie  new  grass  becomes 
strong  euougli  to  aflbrd  adequate  pasture.  The  latter  epoch,  so  anx- 
iously looked  for,  varies  greatly  from  year  to  year.  A  universal  welcome 
greets  the  first  rain  (usually  about  the  middle  or  end  of  October),  wash- 
ing the  dust  01  months  from  the  evergreen  oaks  and  laurels,  ana  allay- 
ing that  of  the  roads,  ^  hich  has  long  shrouded  every  team  in  an  earthy 
cloud.  But  it  wi  J 1  not  please  the  farmer  if  it  exceeds  the  moderate  amount 
needexl  to  wash  tlio  face  of  nature,  or  jwssibly  to  enable  him  to  start  his 
plow ;  for  if  it  i^liould  be  sufficient  to  start "  the  grass '^  into  rapid  growth 
at  that  early  period,  the  chances  are  that  no  more  may  fall  until  Christ- 
mas, or  even  later,  and  that  instead  a  succession  of  dry  northers  may 
sear  the  tender  blades,  or  even  dry  up  their  roots.  When  the  rains  set 
in  later,  in  ^November,  they  are  more  likely  to  continue  at  short  inter- 
vals ;  and  then  the  grass  ^ill  be  in  good  condition  for  stock  by  Christ- 
mas. But  at  times  (as  in  1878-'79)  they  may  be  delayed  until  near 
Christmas;  or  having  commenced  early,  they  may  be  interrupted  by  a 
diy  season  (as  in  JS70-'77),  when  the  grass  may  not  be  available  until 
February,  and  stock,  as  well  as  meat-eaters,  wUl  have  a  hard  time  in- 
deed. During  the  growing  season  numerous  native  and  introduced 
grasses  contribute  to  pasturage.  On  roadsides  and  in  waste  grounds 
one  of  the  commonest  and  earliest  is  the  wild  barley  (Hordeum  jnbatum)^ 
commoniv  called  by  an  unfortunate  misnomer  "Foxtail  Grass'',  which 
is  relished  by  cattle  in  its  early  stages,  but  later  becomes  not  only  nse- 
le^ss  but  a  sei-ious  nuisance,  in  consequence  of  the  tendency  of  its  barbed 
and  pointed  S])ikclets  to  a<lhere  to  any  moderately  rough  object,  and,  if 
penetral)le,  to  penetrate  it  by  a  crawling  process,  which  in  the  ca«e  of 
clothes  sj)on  brings  it  into  unpleasant  contact  with  the  skin  of  the 
wearer;  while  as  a  component  of  hay,  or  in  dry  pastures,  it  is  really 
dangerous.  Aniong  the  best  ingredients  of  the  spring  pastiures  are  six 
or  seven  siH'cies  of  native  clovers,  mostly  annuals,  and  perishing  at  the 
eetting-in  of  the  diy  season. 
Apiirt  from  sun-cured  herbage,  properly  ao  called,  an  important  in- 
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grediout  of  the  ''dry^  iiastiires"  is  the  dry  pods  of  the  "bur  clover' 
(Medicago  deniiciilata).  This  hardy  ])hmt  flourishes  under  difficulties 
that  Tvould  discourage  most  other  forage  plants  from  even  attempting  to 
make  a  living.  AYhen  in  its  season  it  fisputes  even  the  hardest  trodden 
paths,  roadsides,  and  pastures  with  such  hardy  weeds  as  the  bird  graw 
(Polygimum  aviculare)  and  the  yellow  centaury  {Centaurea  soUtituUUf 
Tocaiote  of  the  Mexicans).  It  lies  close  to  the  ground,  with  small  leaves 
and  flowers  j  but  in  time  becomes  noticeable  from  being  crowded  with 
its  prickly  pods,  spirally  rolled  into  pellets,  whose  hook^  bristles  ding 
tenaciously  to  the  wool  of  sheep  and  impart  to  it  the  commercially  un- 
profitable epithet  of  "  burry.'^  But  however  objectionable  from  the  wool- 
growers  poiut  of  view,  these  burs  are  among  the  most  substantial  ingre- 
dients of  the  ^<  dry  pastures,'' and  are  eagerly  picked  up  by  aU  aninialSy  from 
the  hog  to  the  horse.  This  bur-dover  is  among  the  many  plants  of 
European  derivation  which  have  become  so  naturalized  over  the  largest 
part  of  the  State  that  few  tiiink  of  them  otherwise  than  as  native  w^ds. 
The  Argonauts  of  1849  already  found  the  hills  waving  with  the  wild  oat 
(Avena/dtua)  yielding  a  wild  hay  which  at  that  time  was  sold  at  £alm- 
lous  prices,  and  even  now  continues  to  be  held  m  high  esteem.  Two 
species  of  crane's-bill  {Erodivm  cicutarium  aadmoschatum)  are  even  more 
common  here  than  iu  Southern  Europe^  and  the  first-named  is  esteemed 
as  one  of  the  most  important  natural  pasture  plants,  being  about  the 
only  green  thing  available  to  stock  throughout  the  dry  season,  and  eageily 
cropped  by  them  at  all  times.  Its  Spanish  name  of  AlfilenUa  (signiiy- 
ing  a  pin,  and  now  frequently  translated  into  ^< pin-weed")  shows  &t  it 
is  an  old  citizen,  even  if  possibly  a  naturalized  one. 

"WEEDS. 

To  that  process  of  naturalization  of  Old- World  plants  familiar  to  man- 
kind,  the  California  climate  seems  to  be  peculiarly  adapted;  for  the 
commonest  and  most  troublesome  weeds  of  fields  and  roadsides  aie 
originally  at  home  on  the  Mediterranean  and  Black  Sea  shores,  and  not 
usually  found  growing  wild  elsewhere.    Thus  the  colza  or  rape-seed, 
under  the  common  names  of  white  mustard  and  wild  turnip,  everywhere 
takes  possession  of  fields  and  waste  places.    The  same  is  true,  to  a  lees 
extent,  of  one  or  two  species  of  mustard  proper  {Sinapis  nigra  and  ad- 
pressa  t)  and  of  the  hedge-mustard  {Erysimum  officinale).    Even  the 
garden  radish  {Baplumus  sativus)  has  escaped  from  cultivation  to  become 
a  troublesome  weed,  often  forming  large  patches,  of  a  delicate  rose-tint, 
in  a  landscape  otherwise  yellow  with  mustard  and  native  poppies  {Esck- 
scholtzia).   The  larger  mustard,  often  growing  so  high  as  to  hide  from  view 
a  man  on  horseback,  is  a  formidable  weed  in  portions  of  the  San  Joaquin 
and  Sacramento  Valleys,  covering  whole  sections  of  land  as  a  thicScety 
through  which  man  or  beast  penetrates  with  difficulty.    "While  the 
plants  above  mentioned  embrace  those  immigrants  whose  coming  and 
displacement  of  the  native  vegetation  has  exerted  an  important  influence 
upon  the  face  of  the  landscape  and  the  operations  of  agriculture,  there 
are  numerous  other  weetls  which,  locally,  give  considerable  trouble  to 
the  husbandman  and  gardener.    The  pimpernel  {Anagallia  arrenm),  the 
spurrey  {Spergula  arve7isi8)j  several  Old- World  chickweeds,  the  omni- 
present dog-fennel,  hog- weed,  or  wild  chamomile  {Anthemis  Cotula)j  and 
among  the  grasses  the  soft  chess  or  brome  grass  (Bromus  mollis,  not  unfre- 
quentiy  miscalled  ^^  buflalo  grass"),  the  annual  spear  grass  {Poa  anwm)^ 
the  darnel  (Lolium  temulentum\  a  numerous  contingent  of  the  Gk>08e-foot 
family  {Ohenopodium  album j  Bonus  HenricuSj  a/nthelminthioumj  nevetoi 
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Amaiantlis  (A,  retrofiexm^  spinosusj  and  others),  the  two  cockle-burs 
{Xanthinyn  spinosum  and  sirumarium)^  and  other  homely  weeds,  both 
of  Europe  and  the  Atlantic  States,  greet  the  immigrant  with  their 
familiar,  if  not  altogether  welcome,  faces.  The  number  of  these  is  con- 
tinually increasing,  some  being  as  yet  confined  to  a  few  localities,  as,  6.  <;., 
the  mouse-tail  (Myosurtis)  to  the  peninsula  north  of  the  Golden  Gate ; 
the  Canada  thistle  to  the  neighborhood  of  Chico;  while  the  common 
l)ui^laue  (Portulaca  oleracea)  appears  dotted,  here  and  there,  all  over 
the  State.  The  advent  of  some  of  these  is  still  historically  traceable  to 
the  importation  of  some  particular  lot  of  seed,  or  to  the  unpacking  of  a 
box  or  crate  of  goods  packed  in  straw ;  and  in  view  of  the  direct  com- 
munication of  California  by  sea  with  all  parts  of  the  world,  there  is,  of 
course,  no  limit  to  the  jwssibilities  of  the  importation  of  both  foreign 
weeds  and  insects,  save  such  as  is  imposed  by  climate.  The  latter,  how- 
ever, is  so  peculiarly  cosmopolitan  and  tolerant,  permitting  both  the 
currant  and  the  orange  to  flourish  in  the  same  orchard,  that  we  may 
fairly  expect  the  weeds  and  insect  pests  of  India  and  Siberia  to  unite  in 
worrying  the  Califomian  farmer  hereafter,  unless  some  preventive  meas- 
ures are  taken.  Even  now,  the  weed  question  has  assumed  exceptional 
importance  in  the  agricultural  praotice  of  California^  in  interfering  with 
the  otherwise  so  desirable  practice  of  dry  sowing  in  summer-Mlowed 
ground ;  and  it  is  notable  that,  among  the  weeds  so  interfering,  there  is 
scarcely  one  of  material  imjwrtance  that  is  a  native.  The  legislative 
action  so  far  taken  refers  only  to  the  Canada  and  Scotch  thistles^  and, 
curiously  enough,  the  law  misses  its  mark  so  far  as  the  latter  is  con- 
cerned, the  plant  intended  to  be  reached  by  it  being  in  reality  not  the 
true  Scotch  thistle  {OrKypordon)^  but  the  milk  thistle  (Silybum).  Among 
the  many  resinous,  clammy  plants  popularly  designated  as  "  Tar-weed,'^ 
formidable  from  their  effects  on  the  pants  or  skirts  that  brush  by  them, 
there  are  several  native  composites,  and  (on  the  Sierra  slope)  one  of  tiie 
Mimosa  family,  but  none  is  more  troublesome  than  the  imported  Madia 
{M.  8ativa)j  which  is  everywhere  found  in  fields  and  waste  grounds, 
though  nowhere,  so  far  as  I  know,  in  cultivation  for  its  oily  s^s. 


FOBAGE  OBOPS. 

As  already  stated,  the  rainless  summers  in  the  part  of  California 
under  consideration  exclude  from  its  agricultural  system,  at  least  on 
unirrigated  land^  both  permanent  meadows  and  clover.  The  search  for 
forage  plants  suitable  for  such  climatic  conditions  was  early  begun  and 
is  far  from  being  as  yet  concluded.  The  most  obvious  e^^^edient, 
adopted  at  the  outset  and  still  supplying  the  bulk  of  dry  forage,  is  the 
cutting  of  the  ordinary  cereal  crops  for  hay  before  tiie  grain  ripens. 
'<  Wheat  hay"  and  "barley  hay,"  which  with  oats  similarly  cured  con- 
stitute the  main  mass  of  the  hay  crop,  are  among  the  Califomian  oddi- 
ties that  lirst  strike  the  agricultural  immigrant.  Most  of  the  late-sown 
grain^  as  well  as  so  much  of  the  early  sown  as  from  any  cause  does  not 
promise  a  good  grain  crop,  and  the  "volunteer  crop"  that  commonly 
springs  up  from  the  seed  shed  in  harvesting  tiie  previous  season^s  grain 
on  land  left  untiUed,  is  devoted  to  tiiis  purpose,  for  which  it  generally 
becomes  lit  some  time  in  May,  according  to  location.  Oddly  enough, 
embarrassment  not  uncommonly  arises  on  ft^sh  and  strong  land  from 
the  fact  that  the  straw  is  so  strong  and  tall  as  to  render  it  unsuitable 
for  curing  into  hay.  A  great  deal.  Sso,  is  cut  at  too  late  a  period,  when 
the  grain  is  almost  frill  grown — ^it  oeihg  well  known  that  it  is  then  that 
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the  greatest  totnl  weight  is  harvested ;  the  quality,  hoTrever,  is  in  that 
case  of  eotiivse  injured. 

During  hay-making  time  (end  of  April  to  that  of  May)  tlie  weatheris 
usually  so  dry  tliat  there  i^  little  ditliculty  about  curing.  There  are  no 
sudden  thunder-storms  to  c;xU  for  a  hasty  "garnering  of  the  hay.  Some- 
times, indeed,  a  late  shower  will  give  a  superficial  wetting  to  the  shocb, 
necessitating  their  being  scattered  for  (kyingj  but  with  ordinaiycara 
in  this  respect  there  is  rarely  any  excuse  for  damaged  or  musty  bay. 
So  little  danger  is  there  that  iiijuiy  from  rains  will  occur  after  May,  that 
the  shocks  aix3  often  left  exjiosed  for  many  weeks  to  the  bleaching  action 
of  dew  and  sunshine.  The  regular  practice,  however,  is  to  gather  them 
into  large  rectangidar  licks,  built  without  much  reference  to  protection 
from  rain,  but  mainly  with  regard  to  the  convenience  for  pressing  into 
bales.  This  is  mostly  done  by  contract  with  gangs  or  ^'  pressers."  usn- 
ally  consisting  of  four  men  with  a  wagon  and  press,  who  peramoalate 
the  country  from  June  to  Octo])er.  These  men  generally  take  up  their 
lodgings  under  a  hut  of  bales,  which  is  all  the  protection  needed  attimt 
season^  and  do  their  own  cooking  at  some  x>oint  outside  of  the  ring  of 
plowed  ground  with  which,  as  a  safeguard  against  fire,  the  ricks  ffle 
circumscribed.  Such  hay-baling  campaigns  are  sometimes  chosffll? 
persons  needing  a  change  from  sedentary  life  as  an  opportunity  for  re- 
cruiting their  health  witiiout  exjMjnso,  if  not  with  much  pecuniaiy  advan- 
tage. 

Even  in  this  country,  but  little  hay  is  handled  in  Oalifomia  wiihoot 
baling ;  and  thus  '<  bale-rope,"  from  cut  bales,  is  the  universally  recog- 
nized material  for  "tying  up  things,''  from  a  bundle  to  a  broken  wagon. 
Of  late  years  soft  iron  wire  has,  to  a  considerable  extent,  como  into  nse 
for  baling  hay ;  so  that  to  stumble  over  a  l)undle  of  discarded  "  bale- 
wires  ''  in  the  back  yard  is  not  at  all  out  of  the  ordinary  range  of  evento. 

Alfalfa, — Undoubtedly  the  most  valuable  result  of  the  search  softer 
forage  crops  adapted  to  the  California  climate  is  the  introdudJon  of  tie 
culture  of  alfalfa ;  this  being  the  name  universally  applie<l  to  the  variety 
of  Lucenio  that  was  introduced  into  California  from  Chili  early  in  her 
history,  differing  fr'om  the  European  plant  merely  in  that  it  has  a  tend- 
ency to  taller  growth  and  deeper  roots.  The  latter  habit,  doubtless 
acquired  in  the  dry  climate  of  Chili,  is  of  course  esi>ecially  valuable  in 
California,  as  it  enables  the  i)lant  to  withstand  a  drought  so  protracted 
as  to  kill  out  even  more  resistant  plants  than  red  clover ;  as  a  snbstitate 
for  \\\Q^  latter,  it  is  dillicult  to  overestimate  the  importance  of  aJ&I&to 
(yalifornia  agriculture;  which  will  be  more  and  more  recognized M a 
regular  system  of  rotation  becomes  a  part  of  the  general  practice.  At 
first  alfaltii  vra,s  used  almost  exclusively  for  pasture  and  green-soiling 
purposes;  but  unring  tho  la.st  three  or  four  years  al&lfa  hay  has  be- 
come a  regular  article  in  tlie  general  market,  occasional  objections  to  its 
use  being  the  result  of  want  of  practico  in  curing.  On  the  irrigated 
lands  of  Kern,  Fresno,  an<l  Tulare  Counties,  three  and  even  four  cots  of 
forage,  aggregating  to  soiiietliing  like  twelve  to  fourteen  tons  of  hay  per 
acre,  have  fre<iuonLiy  boon  made.  As  the  most  available  green  forage 
during  summer,  alfalfti  has  beeomc  an  invaluable  adjunct  to  all  dai^ 
and  (>t0ck  fanning,  wherever  the  soil  can,  during  the  diy  season,  sapplf 
any  moisture  witliin  two  or  three  feet  of  the  sui-face. 

Grasses. — Of  the  ordinary  ]>ai5ture  ;xnd  meadow  grasses  of  Europe  and 
the  Ea.it,  but  a  few  have  to  any  extent  gone  into  cidtivation.  One  d 
the  most  iinsuit(Hl  to  the  climate,  viz.,  Kentucky  blue  grass,  is  caieftilly 
nurturcii  hy  (!;,!;>  s^ninklings  as  the  chief  ingi'cdient  of  lawns,  for  which 
the  Ejjustv.rn  im migrant  generally  maintains  a  preference,  oflteii  — ^'-^-" 
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at  an  inordinate  oo?t  of  money  and  labor,  and  sometimes  of  health.  As 
water  for  boiiSt'liold  p;iri)oses  is  almost  universally  ke])t  underpressure 
from  elevated  tanks  or  water-works,  the  liose  and  la^^Ti  sprinkler  are 
probably  in  more  ^;'eneral  use  here  tlian  in  any  other  country  5  and  in- 
numerable attaclis  of  rlienriiatism  and  malarious  fever  are  tra-ceable  to 
their  intcmpeiiite  use,  evon  to  the  injury  of  the  coveted  ^ra.ss  itself.  But 
few  attempts  have  as  yet  b.een  made  to  find  an  acceptable  sub.stitute  for 
the  costly  blue-grass  lawn.  Among  tliose  which  promiwe  be.>t  are  tlio 
Italian  rye  grass,  vrhich  remains  green  all  summer  without  irrigation  in 
the  bay  eliinate;  and,  with  proper  treatment j  doubtless  tbe  fiermuda 
grass  could  also  bo  used.  In  either  cas(»,  fully  six  out  of  seven  weekly 
eprinklings  might  bo  dispensed  with.  This  r>e  grass  (Lolhim  ItaUeimi, 
mulilflorum)  has  in  some  districts  become  so  naturalized  as  to  be  cut  for 
"volunteer  hay,--  while  at  other  points  it  is  regularly  cultivated  with  ir- 
rigation, if  neeclc  d.  In  the  tule  lands  and  other  naturally  or  artificially 
irrigated  regions,  the  soft  meadow  grass  {Rolctis  lanattts)^  under  the 
singularly  inappropriate  name  of  "mezquite,"  a«  well  as  the  orchard 
grass  {Dactylis  (jlomf^ata)  have  come  into  use  for  pasture  as  well  as  hay; 
but  the  latter  is  not  found  in  market-  So  of  the  millets  (Panwjtfw  Itali- 
cum,  Germanicinn)j  which  are  locally  in  use.  Of  late  various  species  and 
varieties  of  sorghum  are  coming  into  favor ;  among  these  especially  the 
Dhoiira,  or  Egyptian  com,  and  the  pearl  millet  (PcnniciUara  spiaita). 
Other  forage  plants  are  under  trial  in  various  portions  of  the  state;  but 
tiius  far  none  can  compare  in  importance  with  the  cereal  grasses  and 
alfalfa.  It  is  probable  that  hereafter  some  of  the  native  grasses  and 
clovers,  now  considered  as  weeds  only,  will  be  found  profitable  for 
culture. 

RTOOK-BHEEDINO  AND  DAIBYINa. 

Prior  to  th<^  Ajjierican  occupation,  the  breeding  of  sheep,  horses,  and, 
to  a  less  extent,  of  neat  cattle,  roaming  in  flocks  over  the  extensive 
ranches,  was  the  chief  occupation  of  the  inhabitants ;  and  to  a  great 
extent  the  remnant  of  the  original  Spanish-Mexican  population  still 
clings  to  tliG  old  pursuit,  which  aiffords  an  easy  livelihood,  and  permits  of 
indulgence  in  that  dolce  far  niente  which  seems  to  be  impossible  to  the 
"Americanos,"  however  varied  may  be  the  nationalities  that  compose 
the  population  of  the  United  States.  It  thus  happens  that  even  where 
the  *' ranch"  and  stock  are  owned  by  Americans,  the  herders  are  to  a 
great  extent  still  the  native  "vaqueros,"  who,  mounted  on  their  hardy 
mustang?,  and  with  the  old-time  lasso  (more  properly  "lazo"),  coiled 
around  the  Iicni  of  their  high  Mexican  saddles,  and  rarely  more  than  a 
rope  to  guide  their  steed,  may  be  seen  careering  around  the  steep  hUl- 
sides  with  a  dip.regiird  of  all  the  ordinary  precautions  against  the  break- 
ing of  necks  that  is  quite  straining  to  tiie  nerves  of  no\ice  lookers-on. 
As  a  matt<T  of  f;ict,  accidents  very  rarely  happen  to  these  wild  riders; 
and  their  efiioiency  in  keeping  in  bounds  and  "corralling"  the  cattle  in- 
tnisa^l  to  tluiir  care,  on  the  most  rugged  ground,  is  remarkable.  It  is 
but  i'air  to  say,  however,  that  their  practice  has  been  quite  successfully 
imitated  by  other  nationalities,  and  that  many  a  sw^arthy  herdsman 
nov,'a<i;i\s  rcspo!ids  more  promptly  to  the  Saxon  or  Korse  salutation 
than  to  that  of  the  i^Iexican-Spanish  dialect. 

Tbe  purely  pastora,l  method  of  stock-raising  is,  of  course,  gradually 
receding  beibre  the  advance  of  agriculture  proper  to  the  more  thinly 
settled  regions ;  maintaining  itself,  however,  in  some  of  the  large  ranches 
owned  by  parties  declining  to  sell  to  small  fanners.  The  obvious  disad- 
vantage of  being  entirely  at  the  mercy  of  tbe  seasons,  thus  sometimet 


492  REPORT   OF   THE   COMMISSIONER   OF   AGRICULTURE. 

losing  in  a  single  dry  year  all  the  increase  of  a  pi-ovious  succession  of 
favorable  ones,  lias  gone  far  toward  the  introduction  of  a  safer  system, 
in  which  the  hardy  and  nutritious  alfalfa  serves  to  carry  reduced  numbers 
of  Ktock  of  correspondingly  higher  quality  safely  through  the  dry  mont]z& 
In  few  States,  prol)ably,  is  the  value  of  improved  breeds  more  highly 
appreciated  than  in  Califomia;  and  nowhere,  probably,  can  the  best 
strains  of  the  more  important  breeds  be  seen  in  greater  perfection.  The 
one  domestic  animal  of  common  note,  not  as  well  represented  in  Cali- 
fornia as  elsewhere,  is  the  hog ;  the  obvious  cause  of  the  comparative 
neglect  being  the  absence  of  a  sufficiently  long  and  regular  i)eriod  of 
freezing  weather,  whereby  the  safe  packing  and  curing  of  pork,  hams, 
&c.,  is  rendered  too  precarious.  WhUe,  therefore,  fresh  pork  of  excellent 
quality  is  commonly  found  in  the  markets,  the  supplies  of  bacon,  ham, 
and  Lard  are,  as  a  rule,  famished  by  the  W  estem  States,  and  paitlv  by 
Oregon.  Foremost  in  numbers  among  the  rest  is  undoubtedly  the  sheep^ 
in  its  double  capacity  of  wool-bearer  and  producer  of  some  of  the  best 
mutton  in  the  world ;  a  combination  which  has  doubtless  contributed 
much  to  the  preference  given  it  on  the  part  of  the  somewhat  inert  na- 
tive population.  Easily  satisfied  witii  scanty  pasturage,  and  in  the  south- 
ern part  of  the  State  scarcely  needing  shdter,  the  sheep  is  the  very 
animal  for  the  swarthy  inhabitant  of  the  adobe  house,  who  loves  to 
take  his  ease  lounging  on  the  airy  veranda,  asking  of  &te  no  luzniy 
beyond  a  due  allowance  of  cigaritos.  and  not  at  all  envious  of  the  greater 
comforts  and  riches  of  his  unquier,  hard-working,  and  ever-scheming 
Saxon  neighbor. 

The  common  sheep  of  the  country,  while  fiar  ftom  being  a  high-bred 
animal,  is  yet  superior  in  many  points  to  the  stock  commonly  found  in 
other  countries,  and  its  adaptation  to  the  climate  has  rendered  it  profit- 
able in  cases  where  improved  stock  failed  to  pay.    The  Spanish  Merino^ 
whose  blood  doubtless  runs  in  the  veins  of  the  native  stock,  seems  to  be 
best  adapted  to  its  improvement,  and  the  best  of  this  breed  has  been 
imported  into  the  State.    The  wool-clip  is  among  the  most  imix>rtant 
products  of  South  Califomia ;  but  it  would  seem  that  the  attainment  of 
ihe  highest  quality  requires  some  change  from  the  natural  conditions  of 
pasturage,  which  present  too  great  a  contrast  between  the  wet  and  di^ 
sea^sons  to  insure  perfect  uniformity  of  the  fiber.    This,  however,  can 
undoubtedly  be  accompUshed  by  the  introduction  of  the  proper  tcmgb 
plants.    In  dry  seasons,  such  as  that  or  187G-'77,  the  mortality  among 
tlie  larger  flocks  has  sometimes  amounted  almost  to  annihilation*    The 
sheep-owners  of  the  plains,  in  order  to  save  something,  have  driven  their 
flocks  to  the  foot-hills  and  valleys  of  the  high  sierras,  leaving  their  route 
marked  with  the  festering  carcasses  of  the  weaker  animals,  and  sweq>- 
^ng  every  gieen  thing  before  them,  to  the  dismay  of  tbe  dwellers  in  toe 
iivaded  regions,  who  were  thus  sometimes  themselves  reduced  to  extrem- 
ties.    In  ordinary'  seasons,  this  migration  has  its  regular  methods  and 
routes,  the  herds  ascending  the  mountains  in  the  wake  of  the  Bummer'19 
Irought,  and  returmng  to  the  foot-hills  or  plains  to  winter. 
Of  other  fleece-bearing  animals  the  Angora  or  Shawl  goat  has  attracted 
msiderable  attention,  and  seems  to  succeed  well;  but  the  industry  has 
.ot  as  yet  assumed  large  proportions,  chiefly,  it  seems,  on  account  of  the 
'  ^^t  of  a  regular  market  sustained  by  competition  among  the  purchasers. 
'/  horses. — ^The  Mexican  mustang,  a  rather  undersized  yet  hardy  and 
.v.-  viceable,  but  proverbially  tricky^  race,  descended  Irom  the  Spanish 
*  ^^f\j  and  therefore  far  from  being  inferior  blood,  still  forms  the  greater 
>vri  cion  of  the  hors^«  in  common  use  in  California.    The  larger  American 
f>nr«c  ^T— icri.f  ffw,..    he  7.ji^tArTi  o^ntes,  although  profon^  for  heavy 
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work,  is  not  so  well  adapted  to  the  mountains  and  requires  higher  feed- 
ing. The  two  varieties  are  of  course  rapidly  mixing,  and  better  bloml 
than  that  of  many  California  studs  it  would  be  hard  to  lind  anywhere. 
Fast  horses  and  fast  men  have  here,  perhaps,  more  than  elsewhere  been 
the  bane  of  the  agricultural  fairs,  whose  real  and  important  objects 
have,  luitil  lately,  been  most  frequently  swallowed  up  in  that  of  an 
opportunity  for  betting  and  horse-racing,  to  the  disgust  of  the  agricul- 
tuiists.  The  introduction  of  the  more  useful  breeds  has  not,  however, 
been  neglected,  as  is  evidenced  by  the  fine  Norman  and  Percheron  dray- 
horses  seen  on  the  streets  of  San  Francisco.  A  tolerable  riding-horse 
can  probably  be  bought  for  less  money  in  Califomia  than  anywhere  else 
in  the  United  States,  the  mustangs  (which  are  generally  of  light  build) 
being  bred  in  large  herds  on  pastures,  with  httle  care  and  therefore 
little  expense.  But  when  the  excursionist  pays  twenty  or  thirty  dollars 
for  his  steed  he  must  not  expect  to  find  it  trained  to  gentleness  and 
affection,  for  the  "breaking-in"  process  which  these  animals  undergo 
on  the  ranches  has  but  few  of  the  features  that  Mr.  Earey  would  recom- 
mend. The  unwary  horseman  will  pay  for  his  experience  by  many  an 
unexpected  nip  or  kick,  or  by  bemg  left  on  foot  at  inconvenient  distaiices 
from  his  destination,  in  consequence  of  a  dexterous  slip  of  the  rein  from 
his  arm,  a  sudden  rush  under  a  tree  with  low  branches,  or  a  "  backing '^ 
process  of  exceptional  suddenness  and  violence.  The'mustang  wSl, 
ordinarily,  abandon  these  practices  in  proportion  as  it  feels  that  the 
rider  is  "up  to"  its  tricks;  but  the  latter  should  never  be  found  alto- 
gether off  his  guard  against  them,  as  he  might  safely  do  with  a  well- 
educated  horse. 

The  neat  cattle  of  Gahfomia,  previous  to  the  American  occupation^ 
were  chiefly  of  a  type  whose  ancestry  may  still  be  seen  on  the  pastures 
of  Andalusia — a  middle-sized  race,  lightly  built,  bearing  medium,  long, 
but  aggressively-pointed  horns,  which,  combined  with  an  irritable  tem- 
perament and  a  fair  capacity  for  speed,  render  the  proximity  of  a  herd 
of  these  cattle  not  altogether  pleasant  to  the  novice.  Like  its  cousia, 
the  Texa«  Long-horn,  now  famHiar  to  the  West,  it  is  a  hardy,  prolific  race, 
yielding  a  fair  quality  of  beef,  and  a  thick  and  tough  hide,  well  adapted 
either  to  the  production  of  sole  leather  or  to  that  of  the  strong  rawhide 
thongs,  which  serve  the  Mexicans  in  place  of  rope,  twine,  nails,  and 
other  domestic  appliances  deemed  in^pensable  by  more  pampered 
nations.  As  milkers,  however,  its  cows  are  a  failure;  nor  are  its  oxen 
remarkable  for  either  docihty  or  disposition  to  engage  in  agricultural 
pursuits,  being  the  natural  result  of  a  nomadic  life  on  mid  pastures,  from 
which  they  were  driven  in  and  "corraled,"  for  branding  or  slaughtering, 
only  a  few  times  in  the  course  of  the  year.  All  tMs,  of  course,  has 
materially  changed  since  the  advent  of  the  American.  The  immigrants 
brought  their  cattle  with  them  over  the  plains^  and  found  no  reason  to 
exchange  tlie  progeny  of  these  for  the  pugnacious  natives.  The  latter 
have,  therefore,  greatly  diminished  in  numbers,  and  are  little  seen  in 
the  more  poi)ulous  regions,  retiring  before  the  advance  of  culture  like 
their  oric^iiml  masters.  The  gentler  race  that  accompanied  the  Ameri- 
cans across  the  llocky  Mountains  now  dots  the  plains  and  foot-hills  of 
tJic  Gve;\t  Valley  of  California;  and  since  their  weaker  brethren  mostly. 
perished  on  that  trying  and  weary  voyage,  a  process  of  selection  has 
taken  plIlC(^  as  a  result  of  which  the  worst  breeds  of  "scrubs''  are  rarely 
seen  in  the  State.  ]\Ioreover,  the  tendency  to  improvement  that  is  so 
apparent  in  the  use  of  perfected  appliances  of  every  kind  has  manifested 
itself  at  li^ast  equally  in  the  importation  of  the  best  breeds  of  neat  cat- 
tle, among  which  the  Short-horn,  Jersey,  Alderney,  and  Ayrshire,  and 
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to  some  extent  the  D(^vcm,  bave  lov.nd  os])ccial  iicccptauve,  and  are  rep- 
resented by  some  of  their  best  strains.  Miicli  discuiJsion  prevails  as  yet 
in  regard  to  the  relative  merits  of  tlio  viinous  breeds  under  the  peculiar 
climatic  conditions  of  California;  but  ah-eudy  tliey  are  beg^inniug  to  be- 
come loc:ili;2ed  in  accordance  with  their  several  adaptations  to  local  cli- 
mates, which  can  hi)  found  to  suit  ail;  and  j^rhaps  in  time  the  tavny 
race  of  the  Swis.s  Alps  will  find  a  congemal  ranj::;c  on  the  Sierra  Xevada. 

The  production  oi  beef  is  as  yet  liiiiited  by  the  requiromonts  of  home 
consumption ;  but  the  dairy  interest  is  rapidly  p^suiniug  a  wider  range, 
and  with  fin  iucreasin*;:  knowledge  of  the  modiiScations  of  the  processes 
demanded  by  climatic  <x)nditions,  the  quality  of  duiiy  x^roducts  is  im- 
proving so  much  that  as  a  market  for  all  but  thi^  cljuoicost  kinds,  Cali- 
forma  will  soon  be  closed  to  the  Eastern  producer,  and  will,  perlu^M, 
compete  with  him  in  foreign  markets.  The  average  quality  of  the  nulk 
supplied  to  San  Francisco  and  Oaldand,  fmm  the  numerous  •^  dairy 
ranches^'  on  the  ex)ast  and  bay  and  in  the  Coast  liauge,  is  greatly  supe- 
rior to  that  generiiUy  found  in  Eastern  cities ;  one  ob\ioufl  reaaon  beuDg 
that  in  the  absence  of  distilleries  there  is  no  opportunity  or  tconptfttkm 
to  feed  the  cows  on  unhealthy  ollal ;  nor  do  the  sleek  and  healthy  oowi 
that  range  the  breezy  liills  of  the  coast  ever  need  to  be  propped  or  slnng 
up  in  order  to  enable  them  to  stand  the  milkiug  process.  It  is  bdieved 
that  an  undue  increase  of  bulk  from  a  too  free  use  of  the  pomp  is  all 
that  the  milk  consumers  of  these  cities  ever  have  to  complam  o£ 

Butter  is  now  very  generally  of  fair  quality,  some  brands  being  quite 
up  to  the  "  gilt-edge"  standard.  It  is  usually  sold  in  rolls  supjiosed  to 
weigh  two  pounds,  but  in  reality  always  several  ounces  below  that 
weight — a  circumstance  so  well  understood,  however,  that  the  practice 
hardly  amounts  to  deception.  The  price  per  roll  rarely  falls  below  50 
cents  to  the  consumer,  and  ranges  more  generally  from  60  cents  to$L10 
about  Christmas  time,  when  even  tliat  which  has  been  packed  in  cada 
with  salt  during  the  spring  and  summer  brings  70  c^ntJ9. 

The  intimate  connection  (to  the  housekeeper  at  least)  of  batter  with 
eggs  suggests  a  few  words  on  that  subject  in  this  place.  The  demand 
for  eggs  is  unusually  large  in  California  cities,  in  cousequenoe  of  the 
commonly  prevailijig  practice  of  not  only  single  men  and  women,  bat 
also  small  families  in  moderate  circumstances,  living  in  lodgings,  and 
taking  an  easily  made  breakfast  of  eggs,  bread,  and  cofTee,  thereaftei 
going  to  the  restaurant  for  dinner,  and  thus  avoiding  the  pains  and 
pleasiures  of  housekeeping.  Whatever  may  be  said  of  the  desirability 
of  this  practice  in  a  social  point  of  view,  it  manifests  its  effects  in  the 
price  of  eggs,  which  rarely  IjxIIs  below  30  cents  per  dozen  to  the  con* 
simier,  and  is  more  fi'oquently  among  the  fii'ties  and  upward;  even  sOf 
fowls  cannot  often  be  bought  at  less  than  80  cents  apiece,  and  61  is  a 
common  price.  Pou]  try-keeping  is  therefore  a  very  remunerative  pur 
suit  when  judiciously  nnmaj^ed,  since  feed  is  as  cheap  as  elsewhere;  and 
it  is  one  of  the  industrits  which  have  not,  as  yet,  been  overdone.  There 
are  no  K[)ecial  diiliculties  to  be  (>verw);iie  in  i>oidtry-raising  in  Califor- 
nia; yet  a  great  deal  of  money  hah-  been  lost  in  attemi)ts  made  by  per- 
sons luifamiliar  v/ith  its  proper  nmnagi»Tnont.  Thrre  is  no  lack  of  the 
imiu'oved  breeds,  but  iiniong  them  the  Le;;ho:'nfl  seei:i  to  eijoy  the  widest 
acceptance  at  tliis  time. 

Api'JuUurc  is  common  throughout  the  State,  ami  nowhere  is  the  prod- 
uct of  the  ])ee  of  liner  flavor,  or  maiketed  in  a  r.iore  attractive  form. 
The  be.^t  of  ini])r()ved  hives  jire  in  common  uti;e,  :tnd  Ihe  market  is  always 
supplied  with  the  franios  tilled  with  the  delicate,  alnioyt  white,  comb.  Of 
course  the  improved  varieties  of  bees  have  been  introduced,  and  in  the 
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goutheru  part  of  tlie  State  especially  this  industry  is  practiced  on  a 
scale  not  often  to  be  met  with  elsewhere,  as  can  readily  be  seen  from 
the  ti^ires  showing  the  export,  amounting  in  1878  to  no  less  than  three 
and  a  half  millions  of  pounds.  How  kindly  the  honey-bee  takes  to  even 
the  deciort  region  of  that  country  is  well  illustrated  in  what  has  been 
8U]>posed  by  many  to  be  a  "snake"  story,  but  what  is  an  unquestion- 
able fiict;  namely,  that  some  miners  prospecting  in  Arizona  struck  a 
regular  "tissure  vein"  of  honey  in  a  rocky  ridge,  where  the  bees  had 
been  making  deposits  for  years,  and,  although  the  vein-contents  were 
not  what  they  had  been  searching  for,  they  took  to  it  kindly  and  worked 
it,  extracting  therefi'om  a  fabulous  amount  of  honey.  Another  adven- 
turous colouy  took  possession  of  the  court-house  cupola  at  San  Ber- 
nardino, and  had  accumiUated  several  hundred  pounds  of  honey  when 
discovered.  The  bee  is  very  fond  of  the  flower  of  the  mountain  sage 
{Artemisia),  as  well  as  of  a  number  of  other  desert  plants,  and  is  thus 
afltbrded  unlimited  pasture  through  three-fourths  of  the  year.  It  seems 
that  certain  kinds  of  flowers,  not  yet  identified,  impart  to  the  honey  a 
tendency  to  become  turbid  after  straining,  from  the  separation  of  minute 
white  crystals,  whose  nature  has  not  as  yet  been  ascertained.  Such 
honey,  whose  other  qualities  are  generally  of  the  highest,  has  been  un- 
justly suspected  of  adulteration  in  Eastern  and  English  markets.  The 
prejudice  arising  from  this  merely  conventional  defect  will  soon  be 
ovej:come,  and  South  Cahibrnia  will  doubtless  become  one  of,  if  not  the 
largest,  honey-producing  country  of  the  world. 

ISilk'CuUure  is  at  present  almost  extinct  in  Galifomia  in  consequence 
of  the  reaction  against  the  mania  for  this  industry  that  began  in  the 
State  some  eighteen  years  ago  and  raged  with  unabated  fiiry  for  several 
years,  inflicting  soA'cre  losses  upon  those  who  indulged  in  the  popular 
delusion  that  the  silkworm  would  thrive  in  the  State  without  any  special 
precautions  in  the  way  of  shelter  and  such  intelligent  care  as  can  be 
given  only  by  those  versed  in  its  treatment.  Some  of  the  airy  sheds 
that  were  supposed  to  be  an  adequate  protection  against  tiie  compara- 
tively slight  changes  of  temperature  are  still  extant,  as  monuments  of 
that  flush  period  when  mxdberry  trees  were  thought  to  be  the  only  nur- 
sery stock  worth  having.  It  can  hardly  be  doubted  that  the  advantages 
oflered  l\y  a  climate  in  which  the  food  of  the  worm  is  available  during 
all  but  tv/o  or  three  months  in  the  year,  yet  free  from  the  excessive  heat 
that  elsewhere  militates  against  the  insect's  well-being,  wnQl  ultimately 
aissert  themselves  in  the  resumption  of  silk-culture  in  a  calmer  mood. 
It  has  been  very  successfidly  ketp  up,  on  a  small  scale,  by  Mr.  Gustavus 
Keumami,  of  San  Francisco,  showing  pretty  conclusively  that  it  is  not 
the  uatui  c  of  the  climate,  but  adverse  commercial  and  industrial  circum- 
stances  that  at  present  keep  the  rise  of  silk-culture  in  check. 

Aloii;:i:si(l(3  of  the  useful  animals  of  California,  some  mention  of  the  in- 
jurious Olios  should  also  be  made.  The  grizzly  bear  and  puma,  or  Califor- 
nia lion,  have  ceased  to  possess  more  than  an  occasional  local  interest 
to  faruiers  ;  but  the  sneaking  coyote,  freed  from  the  competition  of  the 
Btvonf^K'T  animals,  flnds  the  conditions  of  his  existence  rather  improved 
than  othtnwise  by  the  rnuUi plication  of  flocks  on  the  mountain  sides, 
where  the  thick  *^chaparrel"  afibrds  him  a  refuge  from  which  it  is  not 
easy  to  dislodivc  him.  Both  he  and  the  wildcat  still  range  in  sight  of 
•^'the  city,*'  and  make  theii'  presence  felt  in  occasional  inroads  upon  val- 
uable iloci^s.  i>ut  the  damage  thus  done  is  insignificant  in  comparison 
with  the  ravages  of  a  much  jnore  peaceful  animal,  to  which  civilization 
has  alibnled  additional  safety  and  means  of  subsistence.  This  is  the 
ground-squirrel  {Sciurua  Fossor)^  which  the  immigrant  at  first  is  inclined 


496  REPORT   OF   THE   COMMISSIONER   OF   AGRICULTURE, 

to  greet  as  au  old  acquamtance,  it  being  very  like  the  gray  squinel  of 
the  Western  woods.  It  lives,  however,  exclusively  in  underground  bur- 
rows, eaeh  occupied  by  from  two  to  thirty  individuals :  and  from  this 
safe  retreat  it  levies  its  assessments  upon  the  grain-fields  with  all  the 
certainty  and  pertinacity  of  the  tax-gafiierer,  not  unfrequently  harvest- 
ing as  its  share  over  one-half  of  the  growing  crop,  and  pursuing  the 
giain  into  the  stacks  and  sacks,  and  even  to  the  bam  itself.  Passing 
through  the  grain-iields  after  harvest,  one  may  see  the  wary  little  ani- 
mals scattering  hastily  to  their  holes  by  hundreds,  like  young  spiders 
from  a  nest;  then,  turaing  on  their  heels  in  the  burrow,  they  wiU  sit 
erect  at  the  entrance,  uttering  a  peculiar  whistle,  the  signal  of  danger 
to  their  neighbors.  The  pot-hunter,  imagining  that  he  has  a  fine  chance, 
will  find  them  drop  into  their  holes  at  the  very  instant  that  be  pulls  the 
trigger;  and  should  he  succeed  in  putting  a  few  shot  through  its  tongh 
hide,  the  chances  are  that  the  wounded  animal  will  wriggle  into  its  hole, 
out  of  reach,  before  the  marksman  has  time  to  reach  the  spot.  While 
not  fii*st-cla8s  eating,  yet  both  their  carcasses  and  skins  find  a  leady 
sale ;  but  even  skilled  hunters  appear  to  make  but  little  impression  upon 
their  numbers  in  favorable  ground.  Whea.t  poisoned  with  stxyohnine  jb 
the  remedy  that  has  been  thus  far  most  used  for  their  destmctiony  but 
the  want  of  cooperation  by  neighbors  renders  all  efibrts  for  their  exter- 
mination futile,  and  other  domestic  animals,  as  well  as  the  fiEamera^ 
friends,  the  birds,  too  often  fall  sole  victims  to  the  poison.  Legislativa 
enactments  also  have  failed  to  prove  ef&cient  in  compiling  united  action. 
Of  late  the  use  of  carbon  bisulphide  has  been  introduced  with  a  ftff 
degree  of  success ;  and  whenever  the  home  manuflEkcture  shall  so  lednee 
the  piice  of  this  substance  as  to  bring  it  within  the  fiirmers'  reach,  then 
may  be  reasonable  hope  that  the  ^^  squirrel  nuisance  **  will  be  abated. 

Another  animal  equally  destructive  on  a  smaller  scale  is  the  gopher 
(TJiomomys  Umhrimi8)j  an  animal  of  the  aspect  of  a  sm^  rat,  with  a 
short,  stumpy  taU.  Its  shallow,  winding  burrows  are  marked  by  small 
piles  of  earth-crumbs  at  their  outlets,  and  by  the  unaccountable  dying- 
out  of  tre^^s,  shrubbery,  and  flowers  when  at  their  best,  the  animal  feed- 
ing on  their  roots  unperceived.  The  gopher  can  do  little  damage  where 
the  ground  is  kept  in  perfect  tilth,  and  leaves  in  disgust  when  it  finds 
its  burrows  falling  in  behind  it.  But  in  plantations  of  young  trees,  in 
lawns,  and  the  hke,  it«  ravages  are  most  grievous,  and  difiicult  to  check. 

Of  insects,  the  Phylloxera^  and  the  "  scale-bugs"  attacking  thei)earand 
orange,  are  those  most  complained  of.  The  Colorado  potato-bug  doee 
not  seem  to  have  made  its  way  across  the  mountains.  The  Kocky  Monn- 
tain  locust-grasshoi)per  is  rei)orted  to  have  made  its  appearance  occa- 
sionally in  the  moiuitaiu  counties ;  but  it  is  possible  that  other  spedes 
have  been  mistaken  for  it  when,  as  sometimes  happens,  they  have  ap- 
peared in  unusual  numbers.  This  year  an  invasion  by  one  of  these 
((Edipoda  Atrox)  is  reported  as  doing  serious  damage  in  Sierra  and  Tu- 
lare Counties.  The  caterpillar,  which  occasionally  appears  in  counttess 
numbers,  comi)lctely  denuding  the  live-oaks,  and  is  then  scarcely  seen 
for  several  years,  scrims  to  be  gradually  enlarging  the  scope  of  its  appe- 
tite, and  attacks  the  orchards.  The  cut-worm  and  codling-moth  aJiSO 
are  increa.siugly  complained  of ;  yet,  on  the  whole,  insex5t  x)ests  do  not  as 
yet  excite  much  alarm  in  California,  despite  the  fact  that  they  are  unde- 
niably on  the  increase,  both  in  numbers  of  the  same  speciiw  and  in  new 
ones  being  constantly  introduced  by  sea  and  land. 

CEREAL  CEora. 

Of  aU  the  field  crops  grown  in  the  State,  wheat  is  the  most  important 
at  this  time.    It  was  the  first  culture  on  a  large  scale  introduced  on  the 
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snbsidence  of  the  gold  fever,  and  the  returns  received  proved  to  be  so 
mu(±L  greater  and  more  certain  than  those  from  the  placer  mines  tiiat 
it  extended  rapidly,  and  has  ever  since  remained  the  largest  and  most 
generally  appreciated  product  of  California  agriculture.  GHbie  amount 
produced  in  1878,  an  average  year,  was  22,000.000  of  centals,  of  which 
8,069,825  were  exported  as  grain,  and  about  600,000  barrels  or  flour.  In 
the  markets  of  the  world  the  wheats  of  the  Pacific  coast  are  noted  for 
their  high  quality — the  plumpness  and  light  color  of  the  "  berry,''  and 
the  high  percentage  of  first-class  flour  it  furnishes  in  milling.  At  home 
the  extraordinarily  high  product  per  acre  of  forty  to  sixty  bushels,  and 
even  more,  under  very  imperfect  tillage,  for  a  number  of  consecutive 
years,  forme  a  strong  incentive  to  this  culture.  Nor  is  the  GaUfomia 
wheat-grower  obliged  to  be  very  carefiQ  in  the  choice  of  his  seed.  Prob- 
ably every  known  variety  of  wheat  has  in  the  course  of  time  been 
brought  and  tried  here ;  but  all,  in  a  short  time,  seems  to  assume  very 
nearly  the  same  peculiar  California  type,  upon  which,  in  fact,  it  would 
seem  hard  to  improve  materially.  It  is  almost  ludicrous,  at  times, 
to  compare  the  eastern  seed  with  its  California  offspring,  which  has 
undergone  the  "  swelling  process''  of  one  season's  growth  in  her  generous 
soil  and  cUmate.  It  is  but  fair  to  say  that  substantially  tiie  same 
peculiarities  are  observable  in  the  wheats  of  Oregon,  grown  in  the 
valley  of  the  Willamette  and  on  the  plains  of  the  Upper  Columbia.  Since 
the  growing  season  in  the  greater  part  of  California  extends,  with  little 
interruption  from  cold,  fix)m  the  beginning  of  November  to  June,  the 
distinction  between  winter  and  spring  grain  is  also  in  a  great  measure 
lost.  The  farmer  plows  and  sows  as  early  as  practicable,  watching  his 
chances  between  rains,  in  November  and  December  if  he  can,  in  March 
if  he  must,  or  at  any  convenient  time  between ;  increasing  the  amount 
of  seed  sown  per  acre  in  proportion  as  there  remains  less  time  for  the 
grain  to  tiUer.    Should  the  ears  fail  to  fill,  he  can  still  make  hay. 

Much  discussion  has  been  had  concerning  the  merits  of  early  as 
compared  with  late  sowing.  The  objections  against  the  former  practice 
are  that  copious  early  rains  may  start  the  growth  too  rapidly,  the 
chances  being  that  in  that  case  but  little  more  water  wiU  fall  until 
Christmas.  It  is  true  that  the  weather-wise  may  sometimes  gain  ma- 
terially by  delay  in  sowing ;  but  the  general  result  of  experience  seems 
to  be  that  it  is  better  in  the  long  run  to  take  the  risk  of  having  to  sow 
twice,  rather  than  that  of  being  kept  from  sowing  at  all,  until  too  late, 
by  persistent  rains.  It  has  therefore  become  a  very  common  practice  to 
"dry-sow"  grain  in  summer-fallowed  land  in  September  and  October. 
The  seed  lies  quiescent  in  the  parched  and  dusty  ground  until  called 
forth  by  the  rains,  and  in  clean  fields  and  ordinary  seasons  such  grain 
generally  yields  the  highest  returns.  The  preparation  of  the  ground 
for  the  crop  on  the  large  wheat  farms  is  usually  made  by  means  of 
gang-plows  with  from  two  to  six  shares,  drawn  by  from  three  to  five 
horses  or  mules,  three  animals  very  commonly  walking  abreast.  At 
the  critical  season  it  is  not  uncommon  to  see  half  a  dozen  such  imple- 
ments and  teams  at  work  in  a  single  field,  closely  followed  by  a  wagon 
canying  seed-grain  and  the  centrifugal  sower,  which  showers  the  grain 
upon  the  fresh-turned  furrows,  in  strips  thirty  or  more  feet  wide.  Before 
the  <lay  ends  the  great  (usually  flexible)  harrows  have  also  performed 
their  work,  and  30  or  40  acres  of  what  was  a  stubble  field  in  the  morn- 
ing bave  been  conveitcd  into  a  well-seeded  grain  field.  Of  late,  appli- 
ances for  seeding  and  covering  have  been  attached  to  the  gang-plows 
themselves,  so  that  the  whole  task  is  performed  in  one  operation — cer- 
tainly the  peifection  of  labor-saving  machinery.    Seed  dnlls  are  as  yofc 

32  Ac.n 
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in  but  limited  use;  although  nowhere,  probably,  would  drilling  be  mm 
desirable,  iu  order  to  admit  of  subsequent  culture,  for  want  of  whidi 
crops  often  totally  fail  on  the  heavier  soils.  During  the  rainy  season 
the  covering  is  often  done  by  rolling  alone,  and  on  harrowed  ground 
the  roller  is  Iroquently  used  later  in  tiie  season,  in  order  to  compact  the 
surface  so  as  to  mitigate  the  drying  effects  of  "  northers.'' 

In  the  grain  harvest  (which  begins  in  the  second  week  of  June)  tie 
"wholesale"  mode  of  i)rocedure  is  equally  prevalent.    The  scythe  is 
used  only  to  cut  the  way,  and  that  on  small  farms ;  then  follows  the 
reaper,  lured  if  not  owned  by  the  fiEumer  himself.    But  the  binding  and 
shocking  process  that  is  to  succeed  is  far  too  slow  for  the  large  grain- 
glower,  who  has  his  hundreds,  and  sometimes  thousands,  of  acies  to 
reap  withia  the  short  time  allowed  by  the  exceedingly  rapid  matoiing, 
which  threatens  him  with  serious  loss  by  shedding,  the  air  being  at 
that  st^ason  veiy  dry  even  at  night.    His  implement  is  the  giant  header, 
pu^shcd  into  the  golden  fields  by  from  four  to  eight  horses.    Its  vibra^ 
iiig  (jutters  clip  olf  the  heads  with  only  a  few  inches  of  straw  attached, 
on  a  swath  IG  and  even  28  feet  wide,  while  a  revolving  apron  caarries  the 
laden  ears  to  a  wagon  driven  alongside,  and  having  a  curious,  wide^ 
slanting  bed  for  their  reception.    Several  of  these  wagons  drive  baA 
and  forth  between  the  swaths  and  the  steam  thresher,  where,  within  hdf 
an  hour,  the  grain  that  was  wa\ing  in  the  morning  breeze  may  be  sacked 
ready  for  shipment  to  Li  veri>ool.    Even  this  energetic  mode  of  prooedtue, 
however,  has  ai)peared  too  slow  to  some  of  the  progressive  men  in  bum- 
ness,  and  we  have  seen  a  wondrous  and  fearful  combination  of  header, 
threKsher,  and  sacking-wagon  moving  in  i)rocession  side  by  side  through 
tlie  iloomed  grain.    If  this  stu])endous  combination  and  last  refinement 
siiall  ])rove  practically  successful,  we  shall  doubtless  next  see  the  flour- 
iDg-inill  itself  form  a  part  of  this  agricultural  pageant.    Where  fanning 
is  not  (lone  on  quite  so  energetic  a  plan,  the  reaped  and  bound  grain 
being  at  tluil  season  ])erfectly  safe  from  rain,  is  left  either  in  shodtsor 
stacks  until  the  threshing  pai-ty  comes  around,  mostly  with  a  portable 
CMi'j:ino  often  led  with  straw  alone,  to  drive  the  huge  ''  separator,"  whose 
c^.jiibined  din  and  pulling  will  sometimes  startle  late  sleepeis,  as  it  sud- 
dt.nly  starts  up  in  the  morning  from  the  most  unexpected  places.    Two 
wa^^Dus  usually  aided  by  some  ^' bucks"  (a  kind  of  sledge-rake,  which 
also  serves  to  remove  the  straw  from  the  mouth  of  the  thresher)  feed 
tlni  devouring  monster.    In  an  incredibly  short  time  the  shocks  or  stac^ 
are  cleared  away  and  in  their  stead  appear  square  piles  of  turgid  grain- 
iiarks  and  broa\l,  low  hillocks  of  straw.    Both  i)roducts  often  remain 
thus  for  six  or  eight  weeks,  the  grain  getting  so  thoroughly  dry  in  the 
inteival  lliat  there  is  frequently  an  oveiwTiglit  of  five  or  more  per  cent, 
when,  alter  its  long  passage  in  the  damp  sea  air,  the  cargo  reaches 
Liverpool.    The  moral  question  thus  arising  as  to  who  is  entitled  to 
the  beneiit  of  this  increase  I  will  not  pretend  to  determine ;  but  the 
proilueers  say  that  they  rai*ely  hear  of  any  differences  in  their  favor. 

The  manner  of  disposing  of  the  straw  is  one  of  the  weakest  jioints  of 
Caiiibrnia  agricultui*e.  !Near  to  cities  or  cheap  transportation,  much  of 
it  is  baled  like  hay,  and  finds  a  ready  market,  but  in  remote  districts 
il  is  got  rid  of  by  applying  the  torch ;  and  these  ''  strawfires"  habitually 
ixiddeu  the  autumn  skies  as  do  the  prairie  iires  iu  the  western  States, 
coxering  the  whole  coun  ary  with  a  smoke  haze,  as  a  faint  reminiscence 
of  thc^  Indian  summer,  which  is  not  otherwise  well-defined  on  the  Pacific 
coast.  This  holocaust  rrf  valuable  materials,  which  might  be  made  the 
nu  ans  o  t*  suuie  sli  ,i:ht  re  oirn  of  plant-food  to  the  soil,  is  a  standingreproach 
to  th^.  ic  who  practice:^  Jt ;  yet  they  have  some  excuse  in  the  fact  t&ltliM 
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peculiarities  of  the  climate  do  not  make  it  as  easy  to  convert  it  into 
manure  as  is  the  case  in  countries  having  summer  rains.  For  in  winter 
the  temperature  is,  after  all,  too  low  to  lavor  rapid  decay,  while  during 
the  summer  months,  the  intense  drought  soon  puts  an  end  to  fermenta- 
tion. It  therefore  takes  two  seasons  to  render  the  straw  fit  for  plowing 
in ;  and  in  the  mean  time,  as  left  by  the  thresher,  it  occupies  considerable 
ground.  As  yet,  the  conviction  that  straw-burning  is  penny- wisdom 
and  pound-foolishness  has  not  gained  sufiicient  foothold  to  induce  the 
majority  of  wheat-growers  to  take  the  pains  of  putting  the  straw  into 
stacks  with  concave  tops,  to  collect  and  retain  the  water.  But  those 
who  have  done  so  report  that  the  resulting  improvement  of  the  soil  pays 
well  for  the  trouble.  The  practice  of  burning  will,  of  course,  disappear 
so  soon  as  the  system  of  large-scale  planting  gives  way,  as  it  soon  must, 
to  that  of  mixed  farming  on  a  smaller  scale. 

Of  the  other  cereals.  Barley  and  Oats,  are  the  only  ones  that  can  as 
yet  lay  claim  to  general  importance ;  and  the  methods  of  culture  are 
much  the  same.  Like  the  wheats,  so  the  barleys  of  California  are  of 
exceptionally  line  quality,  that  of  the  *' Chevalier"  variety  beiog  so 
eagerly  sought  for  by  eastern  brewers  that  but  little  of  it  finds  its  way 
into  California-brewed  beer.  The  common  (six  and  four  rowed)  barleys 
are,  however,  themselves  of  such  high  quality  that  the  absence  of  the 
highest  grade  grain  is  certainly  not  perceptible  in  the  quality  of  the 
beers,  into  which,  unlike  most  of  its  eastern  brethren  of  Saint  Louis 
and  Chicago,  notbiiig  but  barley  and  hops  find  their  way.  The  various 
kinds  of  Oats  are  produced  for  home  consumption  only,  the  difficrdty 
being  veiy  commonly  that  the  straw  becomes  so  strong  as  to  interfere 
seriously  with  its  use  for  forage.  Rye  is  grown  to  some  extent  in  the 
mountain  counties,  and  yields  a  splendid  grain,  called  for  chiefly  by  the 
taste  of  the  German  population  for  rye  bread.  Some  Polish  wheat 
{Triticum  yolonicom)  is  grown  under  the  name  of  "white  rye.''  Maize  is 
thus  far  grown,  but  to  a  small  extent  compared  with  wheat,  barley, 
and  oats ;  not,  however,  because  of  any  difficulty  in  producing  com, 
which,  both  as  to  quality,  size,  and  yield  per  acre,  can  compete  with 
any  in  the  Mississippi  Valley.  The  large  foreign  element  in  the  popu- 
lation limits  the  demjind  for  corn-meal,  and,  as  before  remarked,  on  ac- 
count of  the  mild  winters,  hog-raising  on  a  large  scale  is  not  likely  to 
become  important  in  the  State.  A  good  deal^  however,  is  planted  for 
green-soiling  purposes  in  connection  with  dairies.  The  planting  is  gen- 
erally done  very  late  in  April,  and  in  May  after  ever^iihing  else  has  been 
attended  to,  siace  in  the  coast  climate  a  crop  of  com  is  often  made 
without  a  droi)  of  rain  from  the  time  of  planting,  when  the  season  has 
been  one  of  abundant  moisture.  Of  late,  several  millets,  and  among 
them  especially  the  DJwura  or  Egyptian  com,  are  coming  into  favor. 
The  Dhoura,  though  not  as  much  relished  by  cattle  as  maize  fodder, 
will  admit  of  three  cuttings  each  season,  when  irrigated,  and  the  meal 
made  fiom  its  grain  is  by  many  preferred  to  corn-meal,  while  as  a 
chicken-feed  it  is,  apparently,  superior  to  anything  else. 

MISCELLANEOUS  FIELD  CROPS. 

Of  other  field  crops,  the  "  heans^  that  formed  the  chief  solace  of  the 
Argonauts  of  early  days  are  still  prominent,  especially  where  the  Mex- 
ican element  is  somewhat  strong.  To  them  "  frijoles''  are  still  the  staff 
of  life,  supplemented  by  the  "  tamales,"  the  native  preparation  of  the 
"roasting-ears''  of  green  com. 

The  Irish  potatoes  grown  in  California  are  not,  as  a  rule,  of  first  qual- 
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ity,  but  incliue  to  be  wat«n\  The  tuber  is  largely  imi)orted  from  Uteh 
under  the  name  and  style  of  "  Salt  Lake  pot^xtoes,''  albeit  much  that  a 
Bold  under  that  brand  is  of  Califoniia  giowth.  The  »]^^H?^^  ?^' 
iflhes  especially  in  the  lighter  soils  of  the  coast  south  of  San  Franciflw; 
itfl  quahty  would  not  bo  likely  to  be  criticised  by  any  but  those  who 
have  been  accustomed  to  the  product  of  the  Gulf  States  or  of  ttie  AH' 

The  higpumpMns  of  Cattftonia  have  acquired  a  world-wide  reputation 
not  unlike  that  enjoyed  by  th5  '  serpent.  The  unprejudiced  observeti 
however,  readily  appreciates  tn,.  hat  when  a  well  organized  pump- 

kin has  ten  months'  time  to  grow  u.  -^f  three  or  four,  it  has  evey 

reason  to  give  a  corresponding  account  v  ^wardship.    But  wime  s 

laudable  ambition  to  excel  may  result  in  tix  uction  of  tiiree-lum- 

dred-pound  pumpkins,  it  is  but  fair  to  say  they  .         ^*  *^?  nuej  D 
inconvenient  to  handle,  and,  like  other  organisms  "^|f  *  ^ 

age,  inclined  to  be  hard  and  tough.     The  same  is  ,.         '^^  mi         ■ 
beets  (mangel-wurzel),  carrots  and  turnips,  which,  whei*         ^^^  ^ 
field  during  a  mild  winter,  continue  incontinently  to  grow  ^ 

until  the  tune  comes  to  put  in  another  crop.    The  dairy-men  ' 

breeders  raise  these  crops  largely  and  are  chiefly  responsible  ic 
duction  of  the  monsters. 

The  sugar-beet  succeeds  admirably  in  a  large  portion  of  the  Sta 
in  appropriate  locations  yields  a  juice  of  extraordinary  richne.. 
much  as  19  per  cent,  is  clarified  in  some  cases  (but  I  can  vouch  i 
only  from  personal  experience),  and  a  fair  degree  of  purity.     Sev^ 
prosperous  beet-sugar  iactories  already  exist,  the  failures  reported  h 
ing  apparently  been  due  to  mismanagement.    It  is  dif&cult  to  see  wl 
with  such  material  and  the  possibility  of  keeping  up  the  supply  for  nil 
months  by  the  planting  of  sucxjessive  crops,  this  industry  should  not  be 
come  one  of  the  most  important  and  lucrative  in  the  State,  and  fully 
able  to  compete  with  any  sugar-cane  plantiug  tliat  may  hereafter  be  in- 
ti*oduced  in  the  southern  portion  of  the  coast. 

Hap  growing  is  an  important  industry  in  the  middle  portion  of  the 
State,  especially  in  the  Sacramento  Valley  and  in  the  liussian  Biver 
region,  north  of  San  Francisco  Bay.  The  product  is  of  excellent  quality, 
and  is  much  sought  after  by  Eastern  brewers. 

Of  other  croi)S  of  minor  or  only  local  importance  may  be  mentioned 
the  culture  of  pea-nuts^  chiefly  in  the  coast  region  south  of  San  Fran- 
cisco; of  the  chiccory  root,  in  the  neighborhood  of  Stockton,  supplying  a 
large  amount  of  the  j^arched  and  ground  <«^  old  government  Java  coflFee'' 
sold  by  grocers.    In  the  same  ueighborhood  the  culture  of  the  "  Ptrri/Bm 
imect-powder  planV^  ( Pyrethrum  carneum)  is  being  successfully  cald^ 
out,  the  product  being  iD  veiy  general  requisition  on  account  of  ^ 
)revailing  abmidancc  of  ileas.    This  neighborhood  supplies  a  quaUty  o 
nmtard  that  is  soiiiewliat  ovcrwhehning  to  the  novice,  and  even  foi 
jliisters  should  be  <li luted  with  tloiu'.    \Vere  rape-seed  oil  indemand|v 
he  fac^  *'^at  the  wholes  Slate  i.s  ovemm  with  the  plant  that  produces  It^ 

IS  a  Tno«2.      r'^nhl'iv'^nw      'r/,p,i     d^qvos  T^'iot  «onlf     \q  dOUC  With   it  if  f08- 

Mutiiij^^'  avo^  )  nAiivc.^  Cuv.  i^o»  ,;o^ic  .^  ^uiifomia  moro  foiGiblyi 
^J  nothiiA^  certainly  more  agieeably,  than  the  advantages  offered  by  a 
-»h'mate  viw^r*  'inits  can  ordinarily  be  kept  growing  from  twi  totv^ve 
,...*TifiiP  ^.  »  '>v,  t--o'  M'-i  water  is  sui)plied.  The  immigrant  desir- 
i.^    ,.-  f'.    ..r...*.     io'iniinriitAr  ''o  fiud  that  the  rapid  gxowth 
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hrubbery  and  flowers — and  among  them  many  that  he  has  so  far 
only  mutiued  in  greenhouses — will  enable  him  to  create  around 
in  the  course  of  «three  seasons^  on  a  bare  lot,  a  home  atmosphere 
elsewhere  it  would  have  required  ten  or  more  years  to  establish, 
housewife,  however  industriously  disposed,  is  not  ill-pleas^  to  find 
elf  relieved  fiom  the  annual  pressure  of  the  " preserving  season '^ 
he  circumstance  that  fresh  fruits  are  in  the  market  at  reasonable 
3  during  all  but  a  few  weeks  in  the  year  j  so  that  a  few  gallons  of 
is  is  all  tliat  is  really  called  for  in  the  way  of  **  putting  up.''  It  is 
less  i)leasing  to  her,  as  w^ell  as  to  the  rest  of  the  family,  that  a  good 
)ly  of  fresh  vegetables  is  at  her  command  at  all  seasons,  and  that 
GJiristinas  dinner,  if  the  turkey  does  cost  30  cents  a  pound,  may  be 
ed  with  crisp  lettuce,  radishes,  and  green  peas  just  as  readily  as  it  may 
?lebrated  by  an  open-air  picnic  on  the  green  grass  under  blooming 
les  of  the  ;scarlet  gooseberry.  •  Of  course  there  are  seasons  of  prefer 
for  each  vegetable,  but  among  the  great  variety  naturally  intro 
d  by  the  various  nationahties  there  are  few  that  cannot  be  found 
le  San  Francisco  market  at  almost  any  time  in  the  year — ^if  not 
.  local  culture,  then  from  some  point  between  Los  Angeles  and 
nouth  of  the  Columbia.  The  truck-gaxdens  are  largely  in  the  hand9 
le  Italians  and  Poituguese,  who  have  brought  with  them  from  their 
e  habits  of  thrift;  and  their  manure  piles,  windmills  for  irrigation, 
laborious  care  of  their  unceasing  round  of  crops  on  a  smaU  area, 
er  theii'  establishments  easy  of  recognition.  Their  products  are 
ibuted  partly  by  themselves,  partly  by  the  ubiquitous  Chinese 
:ster,  trotting  with  his  tv^o  huge  baskets  under  a  weight  that  few 
jasians  woukl  carry  for  any  length  of  time.  Not  a  few  Chinese  also 
engaged  in  the  tnick-farmilig  business.  The  vegetables  are  in  gen- 
of  excellent  <iTiality,  and  it  may  be  truly  said  that  in  no  city  in  the 
ed  States  is  the  general  quahty  of  fare  so  good,  so  weU  adapted  to 
y  variL  ty  of  taste,  and,  last  but  not  least,  so  cheap,  as  in  the  city  of 
jolden  (rate ;  and  nowhere  is  the  decoration  of  even  the  humblest 
3S  with  tiowcrs  and  slirubbery  more  universal  and  at  the  same  time 
merously  aided  by  nature. 

no  deijai-tment  of  industry,  probably,  is  the  reputation  of  Califor- 
>etter  cstablislied  than  in  regard  to  fruit  culture.  Its  pears  seem  to 
been  tlie  pioneers  in  gaining  the  award  of  special  excellence ;  grapes 
cherries  La  no  ra])i(Uy  taken  a  place  alongside,  and,  last,  oranges 
lemoT.s  lia  v  o  (  onio  to  dispute  the  palm  with  Sicily  and  the  Antilles. 
most  strilciiii;  peculiarity  of  California  fruit  culture  is  its  astonish- 
versatility,  not  to  say  cosmopohtanism ;  for  the  variety  of  fruits 
blc  of  siiceesMiil  culture  within  the  Umits  under  consijleration  in 
article  x)r'kba bly  exceeds,  even  at  this  time,  that  found  elsewhere  in 
country  o-  similar  exteiit,  and  is  constantly  on  the  increase  by  the 
duction  of  nrw  kinds  from  all  quarters  of  tiie  globe.  Doubtless,  in 
each  district  will  settle  down  to  the  more  or  less  exclusive  produc- 
of  certain  I.inds  found  to  be  most  profitable  under  its  particular  cir- 
itanccs,  so  1  r  as  the  large-scale  cultures  are  concerned;  but  who- 
?r  rais.  s  iVnit  mainly  for  home  consumption  wiU  hardly  resist  the 
•tation  oi'l ]\(l  ^>y  the  possibility  of  growing  side  by  side  the  fruits 
e  tro[>ics  and  those  of  the  north  temperate  zone — ^the  currant  and 
ranue,  the  thcrry  and  the  &g,  the' strawberry  and  the  pineapple. 
>anan:i  and  ])lantain,  as  well  as  the  apple  and  the  medlar.  It 
d  be  sii])]>os{'(l  that  the  quality  of  these  products  must  of  necessity 
r  gii<^'voii  ;ly  nnder  the  stress  of  their  mutual  concessions  of  habit; 
this,  of  course,  is  true  as  regards  the  lughest  qualities  of  the  ex- 
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trcnies,  uii<l»^^r  llicjud^^iiient  of  the  expert,  but  iiuperceivcd  to  a  surpris- 
ing degiee  by  tbo  ti;Ksto  of  the  public  in  the  general  market.  The  orangea 
grown  in  some  of  the  sheltered  valleys  of  the  Coast  Eauge,  and  ontiie 
red  soils  of  the  Foot  liiils,  as  far  north  as  Butte  County,  often  success- 
fully dispute  tho  ])recedoiKe  of  the  product  of  Los  Angeles  and  San 
Bernardino. 

In\iewofthe  short  time  wihhin  whicli  this  industry  has  developed, 
and  of  the  multitude  of  nationalitii-s  which  have  taken  i^art  therein,  it  is 
not  suri>riKing  that  piany  irjportant  questions  rehiting  to  it  should  still 
*  remain  unsettled,  antJ  that  the  best  regular  routine  for  the  several  dis- 
tricts, or  even  for  gen»?riil  j^ractice,  should  as  yet  not  have  been  estab- 
lished. Too  many  dili'orent  varieties,  whose  adaptation  to  the  local  and 
general  climate  is  undoterniinod,  1111  the  orchiirds,  and  give  rise  to  im- 
mense quantities  of  unni.^rkctablc  fruit,  that  ultimately  fall  to  the  share 
of  cattle  and  hogs.  TIio  iii:;'li  ])rico  of  labor  and  of  tninsx)ortatlon  from 
remote  districts  condemns  unotlier  hirge  part  to  a  similar  fate,  especially 
in  favorable  seasons,  when  the  local  market  soon  becomes  glutted  with 
fruit  unable  to  bear  shipment  to  the  East.  Curiously  enough,  even  at 
such  times,  the  prices  of  fruit  to  the  consumer  are  generally  higher  than 
is  the  case  at  coiTesi)onding  \imes  in  the  Western  States,  showing  inef- 
ragably  that  tlie  cost  of  proiluction  is  higher,  and  consequently  that 
only  fruit  of  high  quality'  can  bear  exportation.  Inattention  to  this 
point  has  rendered  uni)rofitable,  or  worse,  many  of  the  refrigerator-car 
shipments  heretofore  made,  and  the  same  want  of  proper  care  in  assort- 
ing the  various  qualities  is  one  of!  the  chief  causes  of  frequent  business 
failures  of  those  supplying  t  he  nui rket  s  of  San  Francisco.  This  practice, 
however,  is  fast  being  improved  inxm,  and  the  disposal  of  the  sniplns 
fruit  by  drsiug  is  beginning  to  relieve,  to  a  very  great  extent,  the  glutthat 
has  often  deiuessod  prices  below  tlie  i)aying  point.  The  exportation  of 
dried  fruits  of  all  kinds  is  dotibtless  destineil  to  become  one  of  the  most 
imi)ortant  branches  of  agricultural  industry  in  the  State,  both  on  account 
of  quality  and  of  the  natural  facilities  for  the  drvuig  process  offered  by 
the  dry  summer  air.  It  is  fi)und  to  be  absolutely  necessary  to  exclude 
in  the  drying  operations  all  access  of  insects,  which  otherwise  lay  their 
eggs  on  the  fruit  and  si)oil  it  within  a  year.  This  is  now  very  generally 
and  effectually  accomplished  by  the  use  of  tin  best  (b';sing  api)aratns,  not 
uncommonly  in  co-oi)erative  factories  erected  by  comi)anies  or  granges. 
I'he  quality  of  the  i)nines,  plums,  ai)ricots,  ])ears,  &c.,  cured  by  some  of 
these  estabiishuients  is  not  lu  iiiiid  the  best  of  tlie  kind  imported  from 
France  and  Italy,  bu«  as  yet  tlie  neatness  and  convenience  of  the  pack- 
ages is  not  so  generally  what  would  ])e  ncctessary  to  render  them  equally 
attractive  to  tlie  purchaser. 

A\'liilo  the  or;in;::e,  lemon,  lini<»,  and  other  sub-tropical  fruits  are  more 
or  less  in  cultivalion  u\i  to  the  northoni  thiid  of  the  State,  they  form  the 
siK'cialty  of  Los  .\ncr.  Ivs,  San  Bernardino,  and  adjoining  counties,  where 
also  the  pineapj)]**,  i>a'i:iTia,  giiava,and  other  more  strictly  ti'opical fruits 
iu\'  Diainly  uiul"i'  i  lial.  !n  a  measure,  what  has  been  said  alK)ve  of  the 
•jioii^  Ti;>iii;i,!rn  iVi:::  s  :;n]»ii(»s  iiere  also.  V/hile  much  fruit  of  the  highest 
«in::;iiy  is  proihivc-^I.  niuch  also  is  still  in  the*  experimental  stage,  and  some 
\'uy  i>oor  lots  ai:^  <Ji'casi«jn;illy  thrgwu  upon  the  market.  The  subject- 
has  iatdy,  liov.'cvcr,  been  «'arnostly  taken  in  hand  by  the  young  hot 
pi(»[>«»ril(;n::ily  riier2:(iti(5  IloiticJ'ultural  Society  of  South  California,  in 
whi-  ii  ii  number  oftiiemost  intelligent  men  have  combined  to  determine 
iji  the  shortest  possible  lime,  by  systematic  experiments,  discussion,  and 
Pv;.'enti(ic  inveslii^jition,  in  (connection  with  the  agricultural  department 
of  the  imiversity,  the  praciicaliy  important  questions  lelating  totbil 
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sulture.  While  the  orange  and  lemon  product  is  marketed  without  dif- 
ftculty  and  at  good  prices,  the  millions  of  excellent  limes  borne  by  the 
liedges  customary  in  the  southern  part  of  the  State  are  still  mostly 
jllowed  to  decay  where  they  f^U.  The  manufecture  of  citric  acid  can 
tiardly  fail  before  long  to  put  an  end  to  this  waste  of  precious  material. 
The  pomegranate,  which  is  to  some  extent  similarly  used,  generally 
finds  a  ready  sale  for  its  fruit.  Kie  olive,  so  generally  found  ai  ound  the 
3ld  missions  as  a  relic  of  the  past,  has  not  so  far  found  its  place  in  gen- 
aral  culture;  and  on  the  shelves  of  the  grocers  in  the  cities  we  still  find 
the  same  mixtures  of  cotton-seed,  peanut,  and  other  oils,  with  a  modicum 
of  the  genuine  product  of  the  olive,  that  form  the  standing  complaint  of 
salad-eaters  throughout  the  United  States.  The  subject  of  olive  culture 
lias  of  late  attracted  considerable  attention,  and  small  quantities  of  ex- 
Bellent  oil  have  been  made  in  various  parts  of  the  State,  proving  beyond 
cavil  that  its  production  can  be  made  an  important  industry.  The  cul- 
ture of  the  fig  in  California  is  coextensive  wi1;h  that  of  the  vine,  and 
both  fresh  and  dried  fruit  of  the  highest  quality  is  found  in  the  market. 

As  to  nuts,  the  European  walnut j  Italian  chmtnut,  and  almond  are  those 
whose  culture  on  a  large  scale  has  been  successfully  carried  out.  The 
filbert  may  also  be  mentioned.  Of  tiies©^  the  almond  has  been  made 
the  subject  of  the  largest  experiments,  ana,  ai«  might  be  expected,  there 
have  been  numerous  disappointments  in  consequence  of  the  selection 
of  unsuitable  localities,  subject  to  light  frosts  at  the  time  of  bloom. 
The  best  results  have  been  obtained  in  situations  moderately  elevated 
above  the  valleys,  ^^  thermal  belts,''  where  the  cold  air  cannot  accumu- 
late. The  quality  of  the  product  leaves  nothing  to  be  desired,  where 
proper  care  is  had  in  selection  of  varieties. 

The  Japanese  persimmon  promises  hete,  as  in  the  Southern  United 
States,  to  prove  an  importjuit  acquisition.  The  jujube^  the  carohj  the 
pistachio  nut^  and  many  others  are  under  trial. 

Of  small  fniits,  the  stratcberry  is  in  the  market  during  the  twelve 
months  of  the  year.  Raspberries  and  bla^lcberries  are  largely  grown, 
both  for  market  and  canning.  The  currant  is  of  especial  excellence 
and  size,  and  is  extensively  grown  between  the  rows  in  orchards. 
Gooseberries  have  not  been  altogether  successful  in  general  culture. 

A  good  deal  has  been  said  and  written  about  coffee  culture.  It  was 
currently  reported  that  a  kind  of  coffee  grew  wild  in  the  foot-hills,  and 
of  course  the  real  coffee  must  succeed.  The  "  wild  coffee,''  however,  is 
simply  the  California  buckthorn  {Frangula  Califomica)^  and  of  course  no 
more  suitable  for  a  beverage  than  turnip-seed.  Truej\coffee  trees  are 
now  growing  at  numerous  iK)ints  in  the  State,  but  it  is  not  probable 
that  the  culture  will  prove  a  success  outside  of  South  Califomia. 

GRAPE  CTJLTtTRE  AND  WTNE-MAKTNGrr 

The  grape-vine  was  among  the  culture  plants  introduced  earliest  by 
the  Catholic  missionaries.  The  similarity  of  the  Califomia  climate  to 
that  of  the  vine-growing  regions  of  the  Mediterranean  would  naturally 
suggest  the  i)robable  success  of  vine  culture,  corroborated  by  the  fact 
that  a  native  vine,  albeit  with  a  somewhat  acid  and  unpalatable  fruit, 
grows  abniulantly  along  the  banks  of  all  the  larger  streams.  The  grape 
variety  introduced  by  the  missionaries,  and  still  universally  known  as 
the  ^' Mission^'  grape,  was  probably  the  outcome  of  seed  brought  from 
Spain ;  it  most  resembles  that  of  the  vineyards  which  ftimish  the  "  Beni- 
carlo-'  wine.  It  is  a  rather  pale-blue,  small,  round  berry,  forming  at 
times  very  large  and  somewhat  straggling  bunches.    It  is  very  sweet. 
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especially  in  South  California,  has  very  little  acid^  very  little  asMn 
gency,  no  definite  navor,  and,  on  the  whole,  conmiends  itself  as  a  wine- 
grape  only  by  the  abundance  of  its  juice  and  its  great  frnitfiilness.  The 
American  immigrants  found  this  vine  growing  neglected  around  the  old 
missions,  along  with  the  olive,  fig,  and  pomegranate.  It  soon  attracted 
the  attention  of  the  European  emigrants  from  wine-growing  countries, 
was  resuscitated  and  propagated,  and  still  forms  the  bulk  of  the  vineyardB 
of  California.  We  have  good  testimony  to  the  effect  that  the  wines 
made  by  the  missionaries  were  of  very  indifferent  quality,  owing  partly, 
of  course,  to  the  inferiority  of  the  grape  used,  but  chiefly  to  the  primi- 
tive mode  of  manufacture ;  the  entire  caskage  consisting  of  a  few  large, 
half-glazed  earthenware  jars  {tinajas)^  from  which  the  fermented  wine 
was  rarely  racked  off,  being  mostly  consumed  the  same  season*  Still, 
the  luscious  grapes  and  refreshing  wines  of  the  missions  are  dwelt  upon 
with  all  the  delight  that  contrast  can  impart  by  travelers  just  from  the 
fiery  ordeal  of  the  Arizona  deserts  or  the  thii^sty  plains  of  the  Upper 
San  Joaquin.  The  European  wine-makers  soon  improved  vastly  upon 
the  processes  and  product  of  the  padres,  but^  in  accordance  with  the  &st 
ideas  of  the  early  times  of  California,  they  unprudently  threw  their  im- 
mature product  upon  the  general  market,  and  thereby  damaged  the  rep- 
utation of  California  wiaes  to  such  a  degree  that  it  is  only  of  late  years 
that  the  prejudice  thus  created  has  been  overcome,  not  only  in  coDBe- 
quence  of  better  methods  of  treatment,  and  greater  maturity  of  the 
wines  when  marketed,  but  also,  and  most  essentially,  by  the  introdnc- 
tion  of  the  best  grape  varieties  from  all  parts  of  the  world.  The  rearalt 
is  that,  at  this  time,  a  large  part  of  the  wines  exported  are  either  par- 
tially or  wholly  made  of  foreign  grape  varieties,  and,  as  a  whole,  will 
compare  favorably  with  the  product  of  any  European  country,  while 
among  the  choicer  kinds  now  ripening  there  are  some  that  will  take 
rank  with  ,the  liigh-priced  fancy  brands  of  France.  It  is  true  that  so  fax 
all  Califomia-g^o^vn  wines  are  recognizable  to  experts,  a  x)eculiar  flavor 
difficult  to  define,  which  has  been  called  "  earthy,"  recalling  to  mind 
that  of  the  wines  of  the  Vaud  and  of  some  of  Burgundy.  But  this 
peculiarity^  remains  unperceived  by  most  persons,  and  is  not  comparable 
in  intensity  to  the  *4'oxy*'  aroma  of  wines  made  from  the  American 
grape  varieties. 

Another  prominent  i)eculiarity  of  the  California  wines  is  that  they  are 
generally  of  considerable  alcoholic  jstri^ngtli,  as  the  I'esult  of  the  intense 
and  unremitting  sunshine  under  which  t hoy  invariably  ripen.  This  is 
especially  the  case  in  1:110  Los  An;2:ek*s  icjiion,  whose  natural  wines  are 
by  many,  at  first  bJusii,  tli()iii;lit  to  \ht  "lortilied/^  since  they  not  only 
reach  the  niaxiumm  alcoholic  strei)*::th  att>ainablc  by  fennentation,  but 
even  then  retain  a  very  percei>til)lc  iJiuount  or  unchanged  sugar.  This 
circntnstanco  inteifcre^s,  of  course,  with  llie  sale  daily  and  sanitary  use  of 
the  native  Anne.s  at  home,  and  ex])lains  tJie  fact  that  Jis  yet  a  not  incon- 
siderable amouni:,  of  French  clarets  especially,  is  inix)orted  into  California 
for  table  use  b;-  the  foreign-born  j)opulation.  This  folly  (for  such  it 
must  bo  considered  in  this  pohit  of  view)  has  already  been  in  a  measure 
remedied  by  the  use  of  such  varieties  as  the  Hungarian  "  Yinfandel'' 
and  others  of  a  more  acid  and  t^irt  cliaracter ;  and  it  is  quite  probable  that 
it  will  be  found  desirable  to  limit  tlie  time  of  exposiu^of  the  ripe  grapes 
te  the  sugar-making  autumn  sun  in  order  to  restrict  still  further  th€ 
alcohohc  strength  of  some  of  the  \nu-es.  Of  course,  the  Grermau  aad 
French  \intners  are  tlillieult  to  convince  that  there  may  be  in  Califoniifl 
too  much  of  the  blessed  simshine,  every  hour  of  which,  in  their  native 
climes,  adds  to  the  market  value  of  their  product    This  is  but  one  ol 
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the  many  points  in  which  fhe  vinicnltaral  practice  of  Oalifimiia  seems 
susceptible  of  improvement.  We  find  elsewhere  that  long  experience 
teaches  the  vintners  of  each  conntry  how  to  obtain  tiie  best  possible  re- 
sults under  their  particular  conditions;  and  it  is  not  snrpurismg  that 
during  the  short  period  of  experience  had  in  Oalifonda,  and  with  the 
tendency  of  Spaniards,  Portuguese,  Italians,  Frendi,  and  Germans  to 
introduce  each  the  practice  of  his  own  connixy  under  dicnmstances  so 
different,  the  best  methods  and  uniformity  in  quality  should  not  yet 
have  become  fixed.  What  is  true  of  wine-making  proper  is  equally  so 
of  the  modes  of  culture.  The  padres  naturally  »lopted  the  system  of 
short  pruning  prevailing  in  their  own  country,  and  the  later  comers  as 
naturally  continued  it,  and,  oddly  enough,  applied  it  almost  indiscrimi- 
nately to  the  other  grape  varieties  brought  ftom  Northern  France,  Ger- 
many, and  Hungary,  in  some  coses  even  to  Uie  varieties  of  the  native 
American  stock,  altogether  unused  to  such  summary  treatment.  The 
experimental  stage  in  California  wine-making  is  also  strikingly  evi- 
denced by  the  great  variety  of  grapes  still  found  in  the  vin^yaras  of 
progressive  growers,  as  the  result  of  which  we  find  in  the  markets  and 
in  fairs  a  most  tempting  and  b^utiM  display  of  the  grax>e  varieties  of  all 
countries ;  and  nothing  can  be  more  convincing  as  regards  the  peculiar 
adaptability  of  the  State  to  this  industry  than  tibe  excellence  of  most  of 
these  often  surpassing  in  this  respect  the  best  of  their  kind  in  their 
original  homes.  Tet  we  can  hardly  wonder  at  this  in  a  climate  which 
allows  the  currant  and  the  orange  to  ripen  side  by  side.  « 

Another  drawback  to  the  quality  of  the  wines  thus  &r  is  the  tend- 
ency of  each  Aine-grower  to  make  his  own  wines,  involving  not  only 
an  unnecessary  multiplication  of  cosfly  buildings,  caskag^  &c,  but 
also  the  unfounded  assumption  that  wine-making  is  an  easy  thing  and 
can  be  managed  by  any  one  having  a  moderate  amount  of  common 
sense  ^  whereas,  on  the  contrary,  the  production  of  the  best  possible 
result  from  a  given  material  requires  in  this  case^  as  in  other  manufiwrfr 
uring  industries,  a  very  considerable  amount  of  knowledge  and  good 
judgment,  which  can  be  in  some  degree  replaced  by  mere  practice  only 
in  countrie^s  where  long  experience  has  settled  all  into  a  regblar  routiile. 
The  introduction  of  large  wineries,  moulded  by  professional  expertSi 

ilike  the  magniiicent  establishment  of  Buena  Yista,  near  Sonoma  Qkywn)| 
Las  gone  far  toward  redeeming  the.  wines  of  Galifomia  from  the  re- 
proach cast  upon  them  by  the  hasty  marketing  of  first  cnide  efforts. 
which  has,  until  lately,  caused  much  of  the  native  product  to  be  sold 
under  foreign  labels.  They  have  always  i)osse98ed  at  least  the  merit 
of  being  made  of  the  grape  pure  and  simple,  ungallized  and  unpainted, 
not  so  much,  perhaps,  as  the  result  of  superior  virtue  of  wine-makers 
on  the  Pacific  coast  as  because  the  superabundance  and  low  price  of 
grapes  reduces  the  temptation  to  adulterate  or  <^  correct"  the  natural 
product  to  a  ininimum.  Even  within  the  last  few  years  some  vineyards 
in  the  interior  have  been  in  part  harvested  by  toming  in  hogs  j  and 
other  uses  for  the  surplus  product  have  been  sought  and  found  m  Hkd 
making  of  an  excellent  sirup  by  evaporation  of  the  must.  The  growing 
appreciation  and  consequent  better  price  of  Galifomia  wines  will  prol^ 
ably  hereafter  prevent  recourse  to  such  expedients. 

A  detailed  consideration  of  the  methods  of  wine-making  is  b^^ond 
the  limits  of  the  present  article,  but  it  ^ould  be  said  ma,t  after  the 
picking  of  the  grapes  (usually  by  Chinese)  the  mea^s  and  appliances 
used  Lu  the  succeeding  processes  are  genendly  (as  in  other  branches  of 
agriculture  in  California)  of  the  most  approved  and  efficient  kind,  and  the 
operations  conducted  in  .the  most  deaiily  manner.    The  iqKxrted  tread- 
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iug  of  the  j^rapes  by  the  feet  of  "  Grea^sers"  in  the  southern  part  of  tta 
State  appUes  only  to  the  ix)mm{ice  destined  for  distillation  into  brandy; 
albeit  for  certam  kinds  of  ^rine  (e,  f/.j  Port)  the  treiuling  process  is  deemk 
indispensable  m  Europe,  and,  after  all,  feet  can  be  washed  as  clean  as 
hands. 

Agahi,  there  are  in  (California,  as  elsewhere,  regions  whose  soil  and 
climate  favor  the  development  of  the  highest  qualities  in  wines,  while 
thero  are  others  whoso  product,  however  abundant,  good-looking,  and 
pleasant  to  tlie  palate  wiien  fresh  from  the  vine,  will  fail,  even  with  the 
best  management,  to  yield  a  beverage  fit  for  exportation. 

The  volcanic  soils  of  the  beautiful  valleys  of  jS'apa  and  Sonoma  have 
thus  far  achieved  the  highest  general  reputation  for  wines  of  fine  bou- 
quet:  yet  even  tliere  the  products  of  adjacent  vineyards  sometimes  differ 
widely,  and  these  diiierences  are  not  yet,  as  a  rule,  sufiSciently  consid- 
ered by  the  producers,  or  by  those  who  blend  the  several  products  for 
market.  The  red  soils  of  the  foot-hills  of  the  Sierra  also  give  high 
promise  of  fine  wines,  and  in  the  Coast  Kango  thoseof  the  valley  of  Son 
Jos6  axe  noteworthy.  The  wines  made  from  the  sugary  berries  of  Loa 
Angeles  are,  of  course,  very  similai'  to  those  of  South  France,  Spain, 
and  Portugal — fiery,  and  with  a  heavy  bodj',  but  less  "  bouquet"  tJian 
those  groAvn  farther  north.  Its  least  deser\'ing  wine  (if  it  may  he  so 
clnssed  at  all.)  is  perhaps  the  far-famed  Angelica  5  and  the  mission  grs^ 
almost  alone  is  in  bearing  there  as  yet. 

The  vineyards  ])lauted  on  the  heavier  soils  of  the  Sacramento  Plain 
yield  a  large  part  of  the  table  grapes  for  the  home  and  Eastern  mar- 
kets, and  seem  dcvstined  to  become  one  of  the  chief  regions  for  the  raisin- 
makiug  iudusti'y,  to  which  the  climate  of  the  great  interior  basin  is,  of 
course,  especially  adapted  in  consequence  of  its  rainless  summers  and 
intense,  di^  heat,  sweetening  the  grape  to  the  utmost  and  rendering 
the  curing  process  easy.  Owing  probably  to  a  combination  of  favora- 
ble soils  and  good  management  some  of  the  Muscatel  raisins  from  near 
Woodland,  in  Yolo  County,  have  proved  fully  equal  to  the  highest  qual- 
ity of  tiiose  iini)orted  from  j\lalaga.  Unfortunately  the  commercial 
standing  of  Oalilornia  raisins,  like  that  of  its  wines,  has  been  injured  by 
putting  into  market  such  as,  from  the  mode  of  curing,  did  not  possess 
the  requisite  keeping  (jualities.  The  ellicient  drying  apparatus  now  in- 
troduced obviates  thii*  objeclion,  and  it  is  highly  probable  that  raisin- 
making  will  hereafter  take  its  ]>lace,  alongside  of  wine-making,  among 
tht^  most  important  industries  of  the  State. 

r>randy-making,  also,  has  not  been  neglected,  but  in  consequence  ot 
unfavorable  r(slcral  legislation  has  imtil  lately  labon^d  under  great  dis- 
advantages. Most  of  the  native  "Aguardiente"  has  been  distilled  firom 
l^ommai'c,  and  is,  of  course,  rather  hot  and  rank-flavored.  In  the  Los 
Angeles  region  it  is,  to  a  great  extent,  the  "first  run"  of  the  grapes  only 
that  is  made  into  wine,  no  presses  being  used  ;  hence,  the  brandy  made 
from  the  residue^  is  of  higher  quality.  The  distillation  of  brandy  from 
from  wine  itself  (now  so  rai(>  in  France)  from  the  best  of  foreign  grapes 
ha:';l)oenma(leasi)ecij;ltyby  (renerain.Naglce,of  San  Jose,  and theqmd- 
ity  ()♦'  the,  prodnitt  is  far  above  that  of  any  imported  now  in  the  market 
That  Lheex:tonsiveini])ortation  of  grape  varieties  should  result  in  the  intro- 
duction of  their  loiMiidable  enemy  the  PJrjUo.vera  is  not  surprising;  but 
we  may  well  wonder  at  the  indiileren(!e  with  which  that  now  well-known 
fact  is  regarded  by  tiie  ma  jori  ty  of  wine-growers,  even  in  districtsia  which 
tiie  iiiseet  hiis  already  made  its  ai)i)earance  and  has  shown  its  power  for 
harm.  This  is  due  largt^ly  to  the-  fortunate,  as  well  as  unexpected  and 
hitherto  unexplained,  circumstance  that  the  progress  of  tiie  pest  has 
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been  remaikably  slow  iis  compared  \\itbit«  isweepiiigadvaDceiii  Europe, 
tbougb  evideiiLly  not  less  sure.  It  is  as  tbonp^li  tbe  winged  form  were 
eitber  not  produced  at  all  or  very  mucb  restricted  in  its  powers  of  loco- 
motion. It,  tberelbre,  seems  quite  possible  to  check,  and  perhaps  stamp 
it  out  by  timely  precautions.  But  nothing  of  the  kind  has  been  done, 
and  the  penalty  of  this  neglecthasalready  been dearlypaidin  the  Sonoma 
Valley,  the  region  chiefly  afflicted.  Sonoma  Mountain  seems  to  have 
proved  an  eflectual  barrier  against  its  ti^ansmission  to  the  Napa  Valley. 
The  ravages  of  the  insect  are  also  reported  from  some  other  localities,  but 
no  noteworthy  damage  has  thus  far  ])ein  heard  of.  Of  other  vine  pests, 
the  Oldium  and  a  kind  of  black-knot  are  the  chief  5  but,  on  the  whole, 
the  damage  done  has  been  merely  local  and  easily  checked,  and  it  may 
truthfidly  be  said  that  to  the  grapc-\ine,  as  to  the  human  race,  tbe  cli- 
mate of  California  is  exceptionally  kind. 


WATTLE  BARK. 

(KnOWX  in  COMMEnCE  AS   ''MiMOSA  BaRK.") 

In  January  last  a  board  of  inquiry  was  aj^pointed  by  the  colonial  coun- 
cil of  Victoria,  Australia,  to  consider  and  report  upon  the  subject  of 
wattle  bark,  with  regard  to  tlie  indiscriminate  stripping  of  tlie  trees 
caused  b^'  the  increasing  demand  for  bark  in  continental  and  English 
markets,  in  addition  to  the  requirements  of  Victorian  tanners,  which 
might  lead  to  the  early  extermination  of  the  trees  or  to  a  reduction  of 
the  sui)p] y  necessary  lor  the  home  trade  even  temporarily.  The  board 
was  also  asked  to  state  whether  forest  regulations  could  be  so  framed 
as  to  conserve  and  encourage  the  growth  of  the  wattle  trees  in  order 
that  a  sutiicient  su})ply  of  bark  might  be  insured  for  local  requirements, 
as  well  as  for  the  maintenance  of  the  export  trade. 

From  this  report  it  appears  that  two  of  the  varieties  of  the  wattle 
mentioned  are  extremely  valuable,  not  only  for  the  tanning  material 
they  furnish,  but  for  tlieir  timber,  which  can  be  used  for  a  variety  of 
pui'i)0ses,  and  for  firewood,  which  is  said  to  be  of  the  very  best  descrip- 
tion. Tlieir  remarkably  rapid  growth,  too,  should  be  taken  into  consid- 
eration as  an  important  element  in  estimating  theii'  worth. 

Of  the  tree  known  as  the  wattle  in  the  colony  of  Victoria,  there  are 
thice  s})ecies,  all  of  the  geiuis  acacia,  from  which  the  bark  used  in  tan- 
nmg  is  obtained.  These  are:  Acacia  pijcnanihay  commonly  known  as 
the  'M) road-leaf,"  ^^ golden,"  and  "green"  wattle;  Acaeia  dccurrenSj  or 
black  wattle;  Acacia  dcalhataj  or  silver  wattle.  The  first  named  has  a 
thick,  glossy  ovate  leaf,  the  bark  being  thhiner  and  smoother  than  that 
of  eitlier  of  the  others.  It  is  chielly  found  in  the  southwestern  part  of 
the  colony  and  along  the  coast  as  far  as  the  colony  of  South  Australia. 
Its  b.irk  is  generally  considered  sui)erior  to  any  other,  but  the  habit  of 
the  tree  is  not  so  advantageous,  being  of  slower  gi'owth  and  not  attain- 
ing such  large  dimensions  as  the  black  and  silver  species. 

The  black  wattle  is  found  over  all  the  western  dislvict  of  Victoria,  in 
the  northeast,  and  also  in  the  district  of  Gipj^sland.  It  is  of  vigorous, 
robust  Iiabit,  and  ibr  commercial  purposes  is  equal  to  the  broad  leaf 
species.  From  the  rapidity  of  its  growth,  and  the  case  vriih  \\hirli  it 
can  be  stripped  during  the  proper  season,  tlie  board  considered  that,  for 
all  practical  purposes,  it  was  desirable  to  cultivate  tliis  species  either 
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alone  or  \vitli  tlio  broad-leaf  wattle.    The  silver  wattle,  for  tanning  pn^ 
poses,  is  generally  discarded. 

Wattles  ffi'ow  on  almost  any  soil,  but  their  growth  is  most  rapid  on 
loose  sandy  i)at(*hos,  or  where  the  surface  has  been  broken  for  agricul- 
tural or  other  purposes.  AYhere  the  soil  is  hard  or  firm  it  is  recom- 
mended that  plow -furrows  should  be  made  at  regular  distances  of  five 
or  six  feet  ai)art,  into  which  the  seed  should  be  dropx>ed.  The  outer 
coveruig  of  the  watth»,  seed  is  peculiarly  tough — ^hard  and  homy  in  char- 
acter— thereby  lomiing  a  protection  which  renders  the  seed  compara- 
tively impervious  to  ordinary  germinating  influences.  It  will,  ther^ore, 
be  found  necessaiy  to  employ  a  more  direct  agency  than  simply  cover- 
ing the  seeds  ^v'lth  earth.  Water  of  a  little  less  than  boiling  tempera- 
ture should  l)e  })oured  on  them,  and  they  should  be  allowed  to  soak  untH 
soft.  As  the  seeds  are  small  and  ought  to  be  sown  near  the  sar£BU!e,  a 
very  light  si)rinkliug  of  earth  is  sufficient.  For  all  practical  purposes  it 
would  be  enough  to  dt*op  the  seeds  about  one  foot  apart  along  tiie  fur- 
rows, in  wliieh  case  about  7,200  seeds  would  suffice  for  an  acre  of  land. 
The  wattle  seed  is  cheap,  and  can  be  bought  for  Ss,  or  10s.  per  pound. 
There  are  about  40,000  seeds  of  the  black  wattle  to  the  pound.  Those 
of  the  broad-leaf  are  one-fourth  heavier,  and  consequently  there  are  not 
more  than  about  30,000  to  the  pound.  The  se^s  could,  th^:efore,  be 
dropped  more  plentifully  with  little  additional  expense,  and  the  seed- 
lings thinned  out  at  discretion,  thereby  increasing  the  chances  of  a  reg- 
ular plantation.  On  loose  sandy  soil,  on  which  Acadu  pycTumtha  can 
best  be  raised,  it  might  not  be  even  necessary  to  break  up  the  soil  in 
any  way;  but  it  should  be  borne  in  mind  that  any  opening  up  of  the 
surface  would  materially  accelerate  the  germination  of  the  seed  and 
subsequent  growth  of  the  seedlings.  On  such  open  sandy  soil  the  fur- 
row line  might  be  dispensed  with  and  the  seeds  scattered  broadcast 
When  the  yoiuig  trees  attain  the  height  of  three  or  four  feet  the  lower 
branches  should  1  l)c  pruned  olf,  and  every  effort  afterwards  made  to  keep 
the  stems  straight  and  clear,  in  order  to  facilitate  the  stripping  and 
nduce  an  iiieivasc  in  the  yield  of  bark.  In  all  instances  where  atten- 
tion is  paid  to  tlic^  cultivation  of  wattles  as  a  source  of  income,  care 
should  be  taken  to  rei)liue  (^veiy  tree  stripped  by  successional  sowings, 
in  order  that  there  should  be  as  little  variation  in  yield  as  possible. 

The  wood  of  the  Avaltle  is  of  considerable  value  for  industrial  pur- 
poses. It  can  be  readily  utilized  for  cask  staves,  for  axle  spokes,  for 
ax  and  i)i(.k  handles,  and  many  other  articles  requiring  a  tough  and 
durable  grain.  Wlien  dried,  it  forms  the  best  lire-wood  known  for  culi- 
nary and  all  domestic  puiposes,  also  for  ovens  and  fumaees.  It  emits 
a  cleaner  and  greater  heat  than  other  firewood.  The  wattles  may  l)e 
utilized  also  for  fencing,  the  trunks  making  top  rails  of  the  best  de- 
scription. Tlie  connncreial  uses  of  the  wattles  arc  multifarious,  as,  in 
addition  to  the  value  of  the  bark  and  the  wood,  a  good  profit  may  be 
derived  from  the  sale  of  the  gum  which  exudes  from  the  trees.  Recently 
the  price  of  Australian  gum  has  increased  thirty  per  cent;  in  the  conti- 
nental and  English  markets. 

The  character  of  the  soil  appears  to  affect,  to  some  extent,  the  quality 
of  the  bark,  this  being  clearly  i)roved  to  the  members  of  the  boanl  dur- 
ing their  inspection  of  the  Korth  Gi])psland  district.  A  sample  of  bark 
from  trees  growing  on  a  lunestone  formation  was  greatly  inferior  in 
tannin  to  that  of  l)ark  obtained  Irom  another  section  of  country,  although 
the  climate  was  in  evi»ry  way  calculated  to  produce  better  results. 
From  bark  growing  T\ithin  five  miles  of  the  Buchan  Kiver  42  j)er  cent, 
of  tan  material  was  obtained,  while  the  bark  taken  £rom  tibie  lime- 
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Btone  formation  on  both  sides  of  tlie  stream  only  yielded  29  -per  cent. 
Continuing:  the  examination  still  further,  the  board  found  that  the 
^samples  of  bark  obtained  from  the  Goulbum  and  Western  districts  were 
about  equal  in  point  of  tanning  strength,  both  being  a  little  inferior  to 
the  best  bark  obtained  from  Gippsland.  The  bark  in  each  instance 
subjected  to  analysis  was  of  the  black  or  "  feather  ^  leaf  species.  The 
bark  of  the  golden  leaf  or  broad  leaf  wattle  was  also  tested,  and  the 
result  proved  that  its  strength  exceeded  all  the  other  barks  by  fidly  5 
per  cent. 

The  size  of  the  trees  varied  considerably  in  many  districts,  soil  smd 
position  evidently  effecting  the  difference.  One  of  the  largest  black  wat 
ties  met  with  in  the  western  district  gave  a  mean  diameter  of  24  inches, 
its  age  being  ascertained  to  be  eighteen  years.  This  may  be  taken 
as  the  maximum  size  attained  by  this  species;  and,  although  even 
larger  trees  may  be  occasionally  met  with,  the  wattle  is  at  its  prime 
when  about  ten  years  old,  and  possessing  a  trunk  9  or  10  inches  in 
diameter.  After  that  the  trees  lose  their  healthy,  vigorous  hal>it,  and 
are  usually  attacked  by  disease  and  wood  insects. 

In  every  district  visited  the  most  favorable  specimens  were  selected 
for  experimental  purposes,  and  the  following  statement,  which  shows  the 
average  size  of  wattles  at  the  ages  mentioned,  may  be  applied  to  the 
two  diflerent  species  recommended  for  cultivation  throughout  the 
colony : 


Species. 


Black.. 

Do... 

Do... 

Do... 

Do... 
Golden 

Do... 


Locidity. 


Glenisla  to  Dnnkeld  (western  district) 

Parish  of  Baimsdale  (North  GiRpaland) 

Tullarook  to  Ye:*  ((roiilbiim  dismct) 

Buchan  River  (North  Gippsland,  limestone  form) 

South  Gippsland,  heavy,  rank,  forest  lands 

WallingtoQ,  Portarlington,  and  Qaeenscliff. 

Avocaand  Castlemaine.. 


Diameter 

Years. 

3  feet  from 

ground. 

18 

20  inches. 

20 

16  inches. 

6 

7  inches. 

6 

5  inches. 

25 

17  inches. 

9 

8  inches. 

10 

7i  inches. 

The  following  table  shows  the  quantity  of  tan  extractive  in  100  parts 
of  bark  obtained  from  the  districts  mentioned: 


Species. 


Acacia  pycnantha,  polden  orbroafl  leaf. 

Acacia  decunena,  black  or  feather  leaf 

Do 

Do 

Do 


Where  from. 


Portarlington,  Wallington,  and  (^eenscliff.. 

North  Gippsland 

Wando,  Dale,  and  Victoria  Valley,  western 

district. 

Goulbum  Valley 

Buchan  Kiver,  North  Gippslimd,  limestone 

formation. 

\ 


Percentage 
of  tan  ex- 
traction. 


45 
40 
34 

34 
29 


The  percentage  represents  the  extractive  matter  useful  to  tanners 
only. 

Most  of  the  tanners  who  were  examined  on  the  point  stated  that,  in 
their  oi)inion,  bark  possessed  the  maximum  of  tan  strength  when  stripped 
during  the  last  four  months  of  the  year,  that  being  the  season  when  the 
aap  is  most  active.  Independent  of  the  fact  that  a  renewal  of  the  sup- 
ply of  tannin  is  thereby  affected,  the  fact  that  tlie  bark  is  stripped  dur- 
ing the  summer  months  and  dried  under  ordinary  summer  temperatiire 


510         REPORT   OF  THE   COMMISSIONER  OP  AGBICULTUEB. 

gives  it  a  ^T:ciit<?r  advantage  than  the  bark  stripped  and  dried  doling 
the  wet  months  of  winter :  tlie  hark  being  exposed  to  damp  and  moist- 
ure lo;!ieKsa  ]no])orUon  ol'  its  strength  5  the  process  of  drying  being  longer 
facilitates  tlie  chau/^e  of  tannic  acid  into  gallic  acid,  or  acids  of  a  simi- 
lar character — siahstances  of  no  service  in  tanning. 

Wattle  bark,  durin<,^  a  year's  storage,  improves  in  strength.  This 
seems  to  arise  from  tlui  augmentation  of  catechu-tannic  acid  through 
corL version  or  oxydatiirii  of  catechuic  acid,  the  latter  possessing  no  tm- 
nic  properties.  Bark  cxposod  to  weather,  and  i)articularly  to  moisture, 
also  dciteriorates  in  strength  by  a  change  of  some  of  the  tannic  acid 
into  pyrocateehin  or  oxy phonic  acid,  and  into  i)hlobaphen. 

At  the  prcS(Mit  time  there  are  tracts  of  Crown  lands  on  which  the  wat- 
tle flourishes  luxuriantly,  although  the  soil  is  so  poor  as  to  be  practi- 
cally valueless  either  feu*  pastoral  or  agricultural  piu'poses.  The  board 
also  noticed  that  many  extensive  areas  of  land  in  the  districts  specified 
were  lea^jed  for  grazing  piir])oses  at  a  nominal  rent,  and  it  was  often  on 
patches  most  baixen  of  grass  or  surface  vegetation  that  the  fmest  speci- 
mens of  wattle  tTces  won?  mot  with. 

Wherever  a  bush-lire  had  passed  over  the  coiuitry  myriads  of  young 
wattle  trees  sprang  uj).  Wattles  also  spring  up  In  immense  numbecs 
where  the  surface  of  the  soil  has  been  disturbed ;  this  being  establidiri 
by  the  ai)])earance  of  a  number  of  paddocks  formerly  under  cultivation, 
but  allowed  to  lie  fallow  lor  three  or  foiu'  years,  being  literally  coTCred 
with  wattles  of  both  the  siiccics  most  prized  by  the  tanners.  K"©  donbt 
can  exist  that  the  wattl(\s  are  easy  of  cultivation  iind  remarkably  pio- 
hlic  in  th<»  matter  of  so.-d.  On  poor  lands  the  wattles  grow  as  readily 
as  grass  5  ui  many  instances  more  so.  Cultivation  will  have  the  eflfect 
of  increasing  the  quantity  "1'  baik  available  for  commercial  puix)0se8  to 
ahaost  any  extent. 

The  age  at  which  trees  m:\v  bo  strij^ped  with  the  best  advantage  lias 
boon  dotonninod  at  from  fivo  to  ten  years. 

So  im])ressod  wore  tiio  i;io:nbers  of  the  board  with  the  value  of  these 
trees  and  the  import anci' "f  oncouiaging  their  culture,  that  they  sub- 
mitted in  their  roiKort  tiio  i'ollowiii'jf  roooLiimondations,  based  on  there- 
suit  oi*  their  i)orsoiial  (ilKorvations  and  a  careful  review  of  all  the  evi- 
dence taken  during  tli<^  course*  of  ;iioir  irivosti  gat  ions: 

That  the  i>r]nci[>lo  <>f  watilo  ^".iltivation  should  be  adopted  by  the 
State  and  also  by  all  local  governing  bodies  having  the  control  of  re- 
serves or  tracts  of  uju)ccui)icd  lands.  AV'attles  should  be  gro^vn  on  the 
main  roads,  along  ti'o  Hues  of  railway,  and  on  all  lands  which  are  not 
available  for  other  ppi]^osos. 

J'hat  <'ertain  areas  of  ])oor  land  at  present  lying  v.'aste  should  be  re- 
served ii'oni  select  ioii  {or  aliiMiatioa  in  aTiy  other  fonn),  and  devoted  to 
the  syst<Mnatic  i'liitlvation  of  watllos;  those  areas  to  be  snn'cyed  in 
blocks  of,  say  oii<»  thousand  Jicros,  :in(l  lot  by  tender,  as  wattle-fkrmsto 
any  ])orsons  v/ho  siioiii(ii)rounc<'  ovidonco  of  the  bona  JidenatiiTQ  of  their 
application  ;  t!io  I'ai  r.^.  io  ];o  lot  on  lease  for  ten  or  more  years,  and  on 
tlio  expiration  ot'tlic  to]"M  or](»:i-o  tho  land  to  revert  back  to  the  Crown, 
tlie  lessee  to  l)e  aifonlod  tlie  '.irst  (']>iion  of  re-lease,  or  to  be  entitled  to 
comi>onsatioii  for  all  ir.^provo'ijor.ts  oiioctod  during  his  t43nurc. 

That  t!io  State  sho;!],!  ;iIsl)  oncoiKage  (he  cultivation  of  the  wattle  on 
soleclod  lands  still  in  a  m(^ar^v•^  uiulor  tiie  control  of  the  government 
Jn  all  cases  V. hove  a  selector  sh  )nM  adopt  the  systematic  rearing  (tf 
w;'.ttlos  on  his  hohiing,  and  produce  a  certain  number  of  tons  of  bark 
per  annum,  th.-'it  tliis  sho:!l<"'  bo  considonMl  an  improvement  under  the 
land  act. 
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PROFIT  TO  BK  DERIVED  FROM  THE  SYSTEMATIC  CULTIVATION  OF  WATTLES. 

Receipts  derivable  from  a  watiU  plantation  of.  Bay,  100  acres,  planted  m  the  manner  proposed. 

Each  acre  i)lai>te«l  with  wattles,  10  feet  apart,  would  carry  406  trees;  at 
the  end  of  the  lil'th  year  trees  would  yield,  say,  56  pounds  matured  bark ; 
stripping  only  cvcr>'  third  tree,  333  tons  would  be  obtained  from  100 
acreb ;  this  at  £ 4  per  ton  would  give  for  first  stripping £1, 332  00 

In  the  sixth  or  following  year  a  similar  number  of  trees  would  bo  stripped, 
the  bark  having  increased  in  weight,  say,  14  pounds ;  the  increased  yield 
of  second  stripping  would,  therefore,  be  400  tons,  at  £4  per  ton,  making.       1,  GOO  00 

In  the  seventh  year  the  remaining  trees  would  bo  stripped,  from  which  a 
still  greater  increase  would  bo  obtained,  say,  480  tons,  at  £4,  making. ..       1, 920  00 

The  aggregate  yield  of  bark  during  the  first  eight  years  would  be  1,215  tons.      4, 852  00 


Eaiimaie  of  expenditure  on  a  wattle  plantation  of  100  acres  during  eight  years. 

Rent  of  100  ar  ics  for  ei^ht  years  at  the  rate  of  Gs.  per  acre  per  annum £240  00 

Plowing  100  acres  in  drills  10  feet  apart- 25  00 

Sowing  wattles  and  actual  cultivation,  including  cost  of  seed 37  10 

Supervision  lor  eight  years,  nominal,  say  £50  per  annum 80  00 

Pruning  the  trees,  taking  olf  useless  wood,  &c.  (only  necessary  for  two 

years),  10«.  ])er  acre 50  00 

Incidental  and  unforeseen  expenses 27  10 

Int<?rest  on  the  whole  amount  expended  during  tho  eight  years 240  00 

Actual  cost  of  stripping  and  carting* 1,515  00 


2, 215  00 

* 
Profit  balance,  exclusive  of  improvements  or  supplementary'  soTyingst  .. .     £2,G37  00 


lu  the  United  States  tliere  is  a  vast  annual  consumption  of  tanning 
materials,  the  i^rineipal  siipplieSj  as  will  be  seen  below,  being  clra^vii  from 
homo  resources.  It  does  not  appear,  however,  that  any  measures  have 
been  taken  to  meet  this  demand  by  artificial  reproduction. 

Mr.  Isaac  11.  Bailey,  of  Xew  York,  editor  and  proprietor  of  the  Shoe 
and  Leather  Eeporter,  and  a  gentleman  of  much  experience  in  all  things 
relating  to  the  manufacture  of  leather,  in  reply  to  a  request  of  the  Com- 
missioner of  Agriculture  that  he  would  furnish  him  with  some  informa- 
tion concerning  the  consumption  of  tanning  materials  in  the  United 
States  and  the  principal  countries  of  the  world,  said : 

The  tanners  of  the  United  States  use  mostly  hemlock  and  oak  bark,  which  averages 
to  co-st,  say,  $5  for  hemlock  and  $9  for  oak  per  cord  (2,240  pounds,  or  one  ton,  equal  in 
weight  to  the  cord).  We  estimate  they  use  1,225,000  cords  annually,  two-thirds  of  it 
being  hemlock  bark.  Tho  hemlock  supply  comes  from  Eastern  Maine,  Northern  New 
York,  Northwestern  Pennsylvania,  Michigan,  and  Wisconsin;  oak  bark  from  tho  Alle- 
ghany, Cuniljerlniul,  and  iilue  Ridge  ranges  of  mountains,  Southern  Kentucky,  Ten- 
nesse,  Northern  Georgia,  and  Alabama, 

There  arc  also  used  here  in  tanning  light  leathers  about  600  tons  gambier  and  cutch, 
worth  ^^0  per  ton  ;  10,000  to  12,000  tons  domestic  sumac,  worth  $45  per  ton,  and  8,000 
tons  Sicily  simiac  worth  $S5  per  ton. 

This  is  the  yearly  consumption  for  this  country.  Oak  and  hendock  bark  extract  is 
also  made  and  used  here,  but  much  of  it  goes  to  Europe.  Tanners  here  use  about 
1200,000  worth  yearly. 

In  Canada  there  is  a  great  deal  of  hemlock  bark  grown  and  used.  It  is  largely 
made  into  extract,  and  sold  to  Eiu^opo  ;  but  about  600,000  hides  are  taunted  there, re- 
quiring probably  some  60,000  cords  of  bark  for  doing  the  work. 

The  time  must  be  very  remote  when  our  tanning  material  will  be  exhausted.     Oak 

*  Tlui  cost  of  stri])ping  would  not  exceed  15«.  per  ton  on  account  of  tho  facilities  pre- 
sented by  the  n  <iularity  of  the  trees,  wiiilo  carting  would  represent  another  10s.  per 
ton.  These  («)Kil)ined  charges  would  be  25«.  per  ton,  and  on  1,215  tons  would  bo 
£1,515.  leaving  a  clear  prolit  (ui  the  100  acres  (after allowing  for  the  primary  exx)cndi- 
ture)  of  £vJ,G^17. 

t  In  addition  to  the  bark  taken  off  the  land  a  fresh  supply  would  bo  available  in  two 
seasons  afterward,  cs  the  board  recommends  that  ever>^  fifesh  tree  stripped  should  bo 
replaced  by  another  sowing.  All  improvements  effected  may  be  calculated  as  addi^ 
iional  prolit. 
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trees  reproduce  themselves ;  hemlock  do  not.  Possibly,  hemlock  might  give  out  afttt 
another  century  of  tanning.    The  sumao  crop  we  shall  always  have. 

Statistics  of  foreign  tanning  materials  are  not  so  easily  obtained.  In  South  Amflriea 
oak  bark  and  the  wo«d  of  the  quebracho  tree  are  used  in  tannine.  In  ValdiTia^  Chih, 
there  are  about  twenty  tanners  who  get  out  150,000  sides  of  leather,  mostly  sole, 
vearly,  usin^  about  15,000  cords  of  bark.  This  Valdivia  oak  gives  a  dark  color  to  the 
leather,  and  it  resembles  hemlock  tannage.  Tanning  in  other  portionsof  Sontii  Amenct 
is  limited.    The  inhabitants  get  most  of  their  leather  and  boots  and  ^oes  from  EiinqM. 

In  Australia^  wattle  or  mimosa  bark  is  used  for  tanning.    It  costs  there  $S&  per  ton. 

Great  Britam  tans  largely  for  other  European  nations,  as  well  as  for  her  own.ie- 
quirements.  The  tanners  there  employ  a  variety  of  materials  in  their  work.  Thej 
used  22,524  tons  of  gambler,  28,308  tons  of  valonia,  and  26,000  tons  of  myraboUuDB. 
Of  bark  for  tanning  and  dyeing  purposes  they  imported  29,091  tons.  The  prices  st 
date  (February,  1879)  of  these  per  ton  are :  Valonia,  |75;  gambler,  f^ ;  myraboliinuy 
(30 ;  English  bark,  $30^  and  Dutch  and  German,  $25. 

French  tanners  use'  almost  exclusively  oak  bark.  They  consume  not  far  torn 
500,000  cords  annually,  most  of  which  is  produced  in  Frsmce  and  Spain,  and  costi 
about  $32  per  cord. 

(German  tanners  use  oak  bark  chiefly,  which  they  get  in  their  own  country  or  torn 
Austria.  It  is  worth  $25  to  $30  there.  The  leather  they  tan  is  all  used  at  home^ 
They  export  none. 

Austria  also  tans  largely,  using  oak-bark,  worth  about  as  above.  The  leather  made 
is  used  in  shoes  and  other  goods  for  home  use  and  exjtort. 

Gambler  is  the  strongest  tanning  agent  and  the  most  widely  used,  bat  in  conneotioB 
with  other  things.  It  is  used  almost  exclusively  in  Asia,  the  East  Indies,  and  parti 
of  Africa. 

The  tamiiiig  materials  in  general  use  by  the  principal  nations  of  tlie 
world  are  given  in  the  following  table,  in  which  is  stated  the  peroentage 
of  tannin  contained  in  each : 


SabstanoAO. 


Old  oak,  white  inner  bark 

Do 

Young  oak,  white  inner  bark 

Young  oak,  colored  or  middle  bark. 

Young  oak,  entire  bark 

Young  oak,  spring-cut  bark 

Oak  kermes,  bark  of  root 


Bark  of  red  oak  {Quercus  rubra)  from  Canton,  m 


Bark  of  white  oak  ((^ttercus  aJba)  from  Canton,  111 1 

Bark  of  Quercus  coccxnea  from  Canton,  111 

Bark  of  ^^rctw  macrocorpa  from  Canton,  111 

Bark  of  hemlock  {Abies  canadensis)  from  van  Ettenville,  N.  Y.. 

Bark  of  licmlock 

Cmshed  Quercitron  bark  (Quercus  niger)  from  Winchester,  Va. . 
Cutch 


Catechu,  Bombay 

Catechu,  Bengal , 

Catechu,  Bombay,  light  color 

Catechu,  Pcpju,  dark  brown  color , 

Gambler  or  terra  japonica 

Galls,  Aleppo 

Galls,  Chinese 

Galls,  Istriau 

Myrabolams 

Sumao  from  Sicily 

Sumac  from  Carolina 

Sumac  from  Virginia , 

Do 

Smnao  from  Palermo 

Sumac,  ground,  from  Winchester,  Va.  (mixed) 

Sumac  {llhus  cotinus)  Uallsborough,  Va , 

Sumac  (Jihus  glabra)  Georgetown,  D.  C 

Valonia  from  Smyrna 

Divi-di  vi 

Do 

Himosabark 

Do... , 

Wattle  balk  (Aca^na pycnantha)  golden  or  broad  leaf 
Wattle  bai'k  (Acacia  decurrens)  black  or  feather  leaf. 

Do 

Dd 

Do 


5.55 

7.85 
7.78 
7.85 
9.5 
13.92 
6.47 
47.7 
55.0 
44.0 
2&32 
46.88 
44.88 
65.88 
69.0 
24.0 
20.91 
10.20 
5.0 
10.0 
19.35 
24. 37 
24.18 
24.08 
26.1 
34.78 
29.80 
49.25 
17.87 
31.16 
4.-).  0 
40.0 
3t.O 
.'U.  0 
29. 0 


Authority. 


Cadet  de  G«asiiiooiiii 
Davy. 

Do. 

Do. 
Davy  and  Geiger. 

Do. 

Do. 
(  Willjam  W.  McMmti^ 
<  Department  otA^rkmaO^ 
i      187&  ■ 

Do. 

Do. 

Do. 

Do. 
Mulligan  and  Downing 
WilUam  W.  McMiuMb 
Cooper. 
Davy. 

Do. 
Mulligan. 

i5o. 
Esenbeik. 
Guibonrt. 
Blev. 
Roder. 

Mulligan  and  Downing. 
Davy. 
Cadet  de  Gaasinooort. 

Do. 
G.MnUor. 

MuUigan  and  Downing. 
William  W.  HcHnitcCs. 

Do. 

Do. 
Molligan  and  Downing. 

Do. 
G.Mnller. 

2k[uUigim  and  Downing. 
G.MuUer. 

Bosisto,  of  boitid  of  inmdiT 
appotiitcd   by  comioll  oi 
colony  of  Victoria) 
tralia. 
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Tiie  following  figures,  taken  fi-om  the  American  Oyclopsedia,  showing 
the  percentage  of  tannin  contained  in  most  of  the  substances  mentioned 
above,  cover  only  the  variations  found  in  excellent  a^^mples  of  the  same 
material.    The  characteristics  of  each  are  also  given: 


Trade  name. 

Percentage 
of  tannin. 

ChAracteristict. 

Terrajaponica . 

Bnmac 

Myraliolams... 

Oak  bark 

Hemlock  bark  . 

Valonia 

Divi-divi 

liimosa  bark  . . 

42  to  50 
24  to  33 
28  to  44 
11  to  13 
11  to  13 
34  to  40 
20  to  50 
24  to  36 

Color  bad ;  makes  little  weight ;  leather  soft  and  open. 

Color  licfht ;  gives  some  firmness ;  makes  leather  soft  and  pliable. 

Color  yellow;  makes  little  weight ;  leather  mellow. 

Nearly  colorless ;  gives  good  weight ;  makes  leather  very  firm  and  solid. 

Color  red ;  gives  good  weight ;  makes  leather  firm  and  hard. 

Color  fair ;  gives  weight ;  makes  leather  hard. 

Color  poor ;  gives  grcut  weicht. 

Color  very  r^;  gives  weighc;  makes  leather  hard  and  brittle. 

It  will  be  seen  that  analyses  made  of  these  substances  by  distin- 
guished chemists  vary  widely  in  their  results.  For  this  reason,  the 
tables  given  cannot  be  depended  upon.  Intelligent  tanners  are  not, 
however,  guided  in  their  selection  of  tanning  materials  by  the  absolute 
percentage  of  tannin  alone,  but  follow  rules  based  on  their  own  expo- 
rience.  The  color,  general  appearance,  solidity,  pliability,  and  many 
other  conditions  which  constitute  good  leather  must  be  taken  into  con- 
sideration. These  depend  upon  other  things  than  the  mere  amount  of 
tannin  contained  in  the  barks  or  other  substances  which  are  employed, 
and  have,  of  course,  a  corresponding  influence  upon  their  price. 

In  the  United  States  and  England  oak-tanned  leather  is  regarded  by 
many  as  the  best.  In  this  country  it  always  brings  a  higher  price  tiian 
hemlock-tanned  leather,  not  only  because  it  is  supposed  to  be  more 
durable,  but  because  of  its  light  color.  The  coloring  matter  and  resin 
contained  in  the  hemlock  have  a  tendency  to  make  the  leather  harder 
and  more  brittle,  and  also  to  make  it  of  a  dark  reddish  hue  that  is  not 
liked  60  weU  as  the  bright  light  appearance  of  that  tanned  with  oak. 
Another  reason  for  the  greater  popularity  of  the  oak-tanned  leather  is 
that  both  in  the  United  States  and  England  all  supplies  for  government 
use  are  required  to  be  of  this  tannage. 

Gambior,  or  terra  japonica,  is  extStcted  fix)m  the  leaves  of  the  Uncaria 
gambir^  a  shrub  cultivated  in  the  countries  lying  on  both  sides  of  Malacca. 
It  is  obtained  by  boiliug  the  leaves  in  water  and  evaporating,  then 
adding  a  little  sago  to  give  it  consistency. 

Cutch  is  extracted  from  the  acacia  catechu,  a  tree  which  grows  to  the 
height  of  twenty  or  tliirty  feet  on  the  coast  of  Malabar.  The  heart  and 
bark  of  the  wood  are  boiled  in  water  and  the  solution  evaporated. 

Divi  divi  is  a  pod  of  a  shrub  a  native  of  South  America  and  the  West 
Indies.    The  tannin  is  concentrated  in  the  rind  of  the  pod. 

i\l3Tabolams  is  the  commercial  name  of  the  dried  fruit  of  the  MoluO' 
canna  imported  mainly  from  the  East  Indies. 

A^aloiiia  is  the  name  given  iu  commerce  to  the  acorn  cups  of  the 
pri(;kly  capped  oak,  quercm  aegilops  which  grows  abundantly  in  the  Morea 
and  adjacent  countries,  and  also  in  India. 

The  results  obtained  by  tanning  with  valonia  are  almost  if  not  fiilly 
the  same  as  when  the  best  quaUtiesiof  bark  are  employed.  It  makes 
hard,  fiim  leather,  harder  and  less  permeable  to  water  than  that  made 
with  oak  bark,  and  also  presents  the  advantage  of  readily  depositing  a 
rich  bloom  upon  the  leather. 

33  AGB 


514 


REPORT   OF  THE   COMMISSIONER   OF  AGBICUIiTURE. 


The  following  table  shows  the  quantities  and  valaes  of  the  different 
tanning  niateriais  imported  into  England  during  the  year  1877 : 


Articlea. 


Bark  (for  tanners'  an<l  dyors'  uao). 

Bark  extracts .* 

Cntch  


Oambier 

MyrabolaBis 

Bninac 

Valunia 


Total 


6,664 

2r>,;i54  I 

15,725  i 

13,409 

29,989 


105.K7 
]6(.!« 

203,012 
221,  «S 
868,497 


1A424 


2,188^549 


In  France,  in  1875,  there  were  imported  32,261  tons  tanning  materiate 
of  a  total  value  of  10,514,569  francs.  Of  these,  21,419  tons,  worth 
4,554,569  francs,  were  barks  for  tanners'  and  dyers'  use. 

The  supplies  of  bark  iini)orted  into  England  and  France  in  the  yean 
mentioned  were  obtained  from  Algeria,  Australia,  Austria,  Belgium,  Gtf- 
many,  Holland,  Italy,  Norway,  Spam,  the  United  States,  and  oQax 
countries. 

In  1878  the  importations  of  tanning  materials  into  the  United  StatM 
were: 


Artiolei. 


Barks  foT  tanning. .. 
Hemlock  extract. . . . 
Catch,  gambior,  Slo. 


T«Ul 


11,048 


11,040 


Tahi. 


fiiXBn 

%»4 


l,««k« 


The  exports  of  the  same  materials  from  the  United  States  for  ^ 
same  year  were  of  bark  of  various  kinds  amounting  in  value  to  $111,^ 
In  i878,  from  January  to  June^  9,871  tons  of  wattle  bark,  valued  ttt 
£73,708,  an  average  of  about  £7  10«.  per  ton,  were  exported  from  the 
colony  of  Victoria,  against  1,384  tons  in  1870,  worth  then  only  £4 12t.  M. 
per  ton. 

In  1877,  England  imported  12,428  tons  of  bark,  worth  £136,944,  a  little 
more  than  £11  per  ton,  from  Australia,  all  of  which  was  probably  wattle 
or  mimosa  bark,  as  it  is  also  called. 

This  shows  a  steady  and  increasing  demand  for  wattle  bark  and  a 
continued  a])preciation  of  its  value  as  a  tanning  agent.  In  England  tbe 
3e8t  oak  bark  is  worth  $32  per  ton,  a  little  more  than  half  the  price  of 
vattle  bark.  It  is  probable,  however,  that  the  difference  in  price  is 
iwing  to  the  superior  richness  of  the  wattle  in  tannic  acid,  as  oak- 
i»niied  le^itbeT  is  certainly  held  in  higher  estimation  Ld  England. 

"!ntch,  gambier,  sumac,  myrabolams,  and  some  of  tJde  bai*ks  included 
x^  {he  table  showing  the  imports  into  England  and  France,  it  is  proper 
^  say,  aie  also  largely  used  in  dyeing, 
'^•▼act  information  with  regard  to  the  climate  of  the  colony  of  Victoria 
c*.  >een  furnished  by  Mr.  Robert  Ellery,  government  astronomer  at 
vfeloouriie,  in  his  report  of  1872.  The  mean  annual  tempei'atureatMel- 
jourue  during  fourteen  years  was  57^.6,  and  that  of  the  whole  province 
>6o,8,  including  sta^'^^^*^  ^  000  feet  or  1,400  feet  above  the  sea-level  ai 
>,iviAQfor<ian(l  Pii,..  .liisisec~«     vipnf  *x)  the  "nean  si.nii^ft.1  te^lp6^ 

......   .    iinrQoii       ...      iinr^r^nc        ;i^     ,..  hev*   hemispheore|  Imt  ib6 
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climate  of  Melbourne  is  much  more  equable  thau  that  of  the  Mediterra- 
nean shores.  The  lowest  temperature  yet  recorded  has  been  27^,  or 
50  below  the  freezing*  point ;  the  highest,  111^  in  the  shade.  At  Land- 
hurst,  778  feet  above  the  sea,  the  greatest  extremes  of  temperature  yet 
observed  were  117^  and  21^,5.  At  Ballarat  the  extreme  winter  cold  was 
10^  below  freezing. 

The  amount  of  humidity  in  the  air  is  liable  to  great  and  rapid  varia- 
tions in  the  summer  months.  It  is  sometimes  reduced  as  much  as  60 
-per  cent,  within  a  few  hours  by  the  effect  of  hot  winds.  But  this  is 
compensated  by  an  increase  of  moisture  ui)on  a  change  of  wind.  The 
average  annual  rainfall  at  Melbourne,  which  for  thirty  years  is  stated 
at  25.66  inches,  does  not  seem  less  than  that  of  places  in  similar  latitudes 
in  other  parts  of  the  world.  Yet  it  proves  inadequate,  because  of  the 
great  amount  of  evaporation,  estimated  by  Professor  Bfeumayer  at  42 
inches. 

From  the  foregoing  it  is  almost  safe  to  assume  that  the  climate  of  a 
large  portion  of  our  Southwestern  and  Pacific  States  is  peculiarly  well 
suited  to  the  growth  of  the  wattle.  There  seems  to  be  hardly  any  doubt 
that  vast  stretches  of  land  that  are  now  destitute  of  trees  might  in  a 
very  few  years  be  covered  with  a  growth  of  timber,  every  particle  of 
which,  from  the  bark  to  the  roots,  would  be  most  valuable.  The  lack 
of  rain,  which  is  the  principal  cause  of  the  absence  of  timber  on  most  of 
our  prairies,  would  not  interfere  with  these  hardy  trees,  and  it  has  been 
demonstrated  that  the  cost  of  planting  them  is  almost  nominal.  Al- 
though it  is  not  distinctly  stated  in  the  report  of  the  board,  it  is  evident 
that  no  fences  are  needed  to  protect  the  young  wattles  from  grazing 
stock.  Assuming,  therefore,  that  fences  are  not  necessary,  and  that 
wattles  may  be  grown  on  land  actually  in  use  for  pastoral  purposes, 
some  of  the  items  set  down  in  the  board's  estimate  of  the  cost  of  plant- 
ing may  be  stricken  out  and  others  materially  reduced. 

The  tree  arrives  at  maturity  in  ten  years,  and  in  half  that  period  at- 
tains a  gTovrth  sufficient  to  make  it  valuable  for  many  usefdl  purposes. 
In  the  treeless  sections  of  our  country,  therefore,  if  wattles  were  grown, 
even  if  the  bark  could  not  be  utilized  on  the  spot,  and  the  wo(^  only 
could  be  used  in  the  mechanical  arts  and  as  fuel,  it  would  always  pay 
to  preserve  the  bark  for  exportation,  as  in  England  it  is  worth,  accord- 
ing to  quality,  from  £5  to  £10  per  ton.  At  points  remote  from  seaports 
the  tannin  could  readily  be  extracted  and  forwarded  for  shipment  in  a 
concentrated  form. 


FORESTRY  OF  THE  WESTERN  STATES  AND  TER 

RITORIES. 

[The  Commissioner  of  Agriculture  is  indebted  to  the  courtesy  of  the 
War  Department  for  the  subjoined  report  on  the  forestry  interests  of 
some  of  the  Western  States  and  Territories.  BeUeving  that  such  infor- 
mation as  could  be  furnished  by  the  commanding  officers  stationed  at 
these  distant  posts  would  not  only  prove  of  great  value  to  persons  seek- 
ing homes  in  the  West,  but  would  also  contain  information  of  much  value 
to  those  interested  in  the  production  and  preservation  of  forest  trees^ 
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early  in  the  autumn  of  1877  he  addressed  a  letter  to  the  Chief  of  Bngi 
ueers,  U.  S.  A.,  which  was  responded  to  as  follows :] 

Headquarters  Depai^tmemt  of  Dakota. 

Office  Chief  Engineer^  Saint  Fa^l^  MUm, 

To  the  Chief  of  Engin'kers  U.  S.  A., 

Washington,  D.  C ; 

General  :  I  Lave  the  honor  to  submit  the  foUowiug  report,  in  comphance  with  in- 
Btructions  coutained  lu  an  indorsement  upon  a  copy  of  a  letter  to  the  Chief  of  Engl' 
neers  from  the  Commissioner  of  Agriculture,  which  I  found  in  my  office  upon  my  xetani 
from  the  field,  October  2«,  1877. 

The  ibUowing  is  an  extract  from  the  letter  referred  to  above : 

*  «  »  <  <  I  was  advised  that  I  might  obtain  through  your  department  some  valiiable 
iikformation  in  relation  to  the  forestry  of  this  country,  embracing  the  present  extent 
of  the  forest  area;  the  lines  of  drainage;  the  elevation  and  rainfall,  whether  aace^ 
tained  barometrically  or  otherwise ;  the  various  characteristics  of  the  timber,  and  the 
extent,  condition,  and  growth  of  the  principal  bodies  of  timber,  especially  tnose  lM>^ 
dering  upon  the  plains.  I  shaU  esteem  it  a  favor  if  you  wiU  furnish  this  department, 
at  your  convenience^  with  the  information  here  indicated,  as  weU  as  any  matter  of 
interest  connected  with  the  general  subject  of  the  forestry  of  the  country. 
**RespectfuUy, 

WILLIAM  G.  L£  DUC, 
Commiasioner  of  AgricmUmnJ* 

It  is  to  be  seen  that  the  information  requested  covers  a  great  deal  of  ground. 
To  enable  me  to  report  as  fully  as  possible,  I  requested  that  the  following  eixcnltf- 
letter  be  sent  from  these  headquarters : 

"(Circular  Letter.) 

Headquarters  Department  of  Dakota, 

Saint  Paulf  Afinn.,  November  8,  1877. 

"  CoMMANDU^G  Officer  (each  post  in  Department  of  Dakota,  excepting  Fort  Snelllng): 

"Sir:  The  commanding  general  directs  that  as  soon  as  possible  after  the  receipt 
hereof  you  send  to  these  headquarters  as  fuU  a  report  as  possible  upon  the  leaemtioD 
of  your  post  and  adjacent  country  in  rcsi)ect  to  the  following  points,  vi*: 

**  Ist.  The  i^resent  extent  of  the  forest  area. 

"2d.  The  lines  of  natural  drainage. 

"  3d.  The  elevation,  whether  ascertained  barometrically  or  otherwise,  and  thenin- 
fall ;  and  the  manner  in  which  both  have  been  ascertained. 

"4th.  The  various  characteristics  of  the  timber^  and  the  extent,  conditum.  snd 
growth  of  such  timber,  together  with  any  information  of  interest  connected  witn  thfl 
general  subject  of  the  forestry  of  the  country. 

"  5th.  The  rate  of  decrease  in  the  amount  of  timber,  and  the  cause  of  sach  decreaBe, 
as,  for  instance,  by  lire,  or  through  the  agency  of  man. 

"6th.  Whether  the  planting  of  trees  has  been  resorted  to,  and,  if  so,  whether  V7 
shoots  or  transplanting,  and  with  what  success. 

"  To  enable  you  to  comply  with  these  instructions,  you  wiU  call,  if  necessaiy,  upoa 
the  post-surgeon  or  other  officers  of  your  commaud  for  subreports  upon  the  pointl 
hereinabove  enumerated. 

"I  am,  sir,  very  respcctfullv,  your  obedient  ser\'ant, 

GEO.  D.  RUGGLE8, 

Asmtant  Adjutant  OtneraU' 

The  request  was  kindly  complied  with,  and  the  reports  have  now  all  been  received 
and  referred  to  me.    A  report  from  Fort  Snelling  was  not  asked  for. 

The  reports  of  Lieut.  Col.  Daniel  Huston,  jr.,  Sixth  Infantry,  oommanding  Fort 
Buford ;  of  Lieut.  Col.  William  P.  Carlin,  Seventeenth  Infantry,  commanding  Btand- 
ing  Kock ;  and  of  Assistant  Surgeon  Blair  D.  Taylor,  U.  S.  A.,  post  surgeon,  FortBice, 
will  be  found  of  more  than  ordinary  interest,  and  attention  is  specially  invited  to  them. 

EEPOET. 

Dakota,  lyin^  west  of  the  Eed  Eiver  of  the  North,  and  bisected  diag- 
onally by  tlie  Missouri,  is  embraced  between  parallels  41o  ^  and  4^^ 
north  latitude  and  96^  25'  and  104P  longitude  west  fix)m  Greenwich;  its 
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greatest  length  is  414  miles,  and  its  greatest  width  360  miles,  thus  hav- 
ing an  area  of  150,932  square  miles,  or  96,596,840  aeres,  including  a  de- 
tached portion  of  2,000  square  miles  lying  west  of  Wyoming  Territory. 

The  Missouri  River  traverses  nearly  the  whole  Territory  from  north- 
west to  southeast,  and  with  its  many  tributaries  drains  the  greater  por- 
tion of  the  Territory.  The  Red  River  of  the  North  forms  the  eastern 
boundary  for  two  hundred  miles.  It  has  numerous  tributaries  in  Da- 
kota, but  with  the  exception  of  the  Pembina,  which  drains  the  north- 
eastern portion  of  the  Territory,  they  are  mostly  small.  The  only  other 
large  streams  not  connected  with  the  Missouri  are  the  Mouse,  or  Souris, 
an  inlet  or  tiibutary  of  Souris  Lake,  and  the  stream  which  connects 
Turtle  Lake  with  DeviPs  Lake. 

The  Territory  of  Montana,  which  lies  about  midway  between  the  Great 
Lakes  and  the  Pacific  Ocean,  is  embraced  between  45^  and  49^  of  north 
latitude,  and  104^  and  115°  longitude  west  from  Greenwich.  It  is  about 
276  miles  wide  and  a  little  over  520  miles  long,  and  contains  143,776 
square  miles.    The  lines  of  drainage  are  as  follows: 

1.  The  Missouri,  with  its  numerous  tributaries,  the  most  important  of 
which  are  the  Milk,  Marias,  Judith,  Muscleshell,  Madison,  Gallatin,  and 
Jefferson  Rivers. 

2.  The  Yellowstone  and  tributaries,  of  which  latter  the  Big  Horn, 
Tongue,  and  Powder  are  the  most  important. 

3.  Clark's  Fork  of  the  Columbia  (connecting  Flathead  Lake  with  the 
Lake  Pend  D'OrciUes  in  Idaho),  with  its  tributaries. 

4.  The  Koolanie  River  in  the  northwest  comer  of  the  Territory. 

Mr.  Thomas  P.  Roberts  estimates  the  area  of  the  basin  of  the  Mis- 
souri above  the  mouth  of  the  Yellowstone  to  be  about  93,300  square 
miles,  and  the  area  of  the  Yellowstone  basin  to  be  78,750  square  miles. 

Nearly  the  entire  surface  of  Dakota  and  a  large  portion  of  Montana 
are  composed  of  plateaus  of  greater  or  less  elevation. 

In  the  southeastern  portion  of  Dakota  there  is  a  range  of  high  lands 
called  the  Coteau  des  Prairies.  Its  greatest  elevation  is  2,046  feet 
above  the  sea.  West  of  this  is  another  range  called  the  Coteau  de  Mis- 
souri, which  extends  to  the  Missouri  River.  These  two  plateaus  are 
separated  by  the  valley  of  the  Dakota  or  James  River.  North  of  the 
Coteau  des  Prairies  extends  the  valley  of  the  Red  River  of  the  North, 
which  is  about  forty  or  fifty  miles  in  width,  and  sloping  to  the  north 
from  an  elevation  of  about  1,100  feet  at  Breckenridge  to  787  feet  at 
Pembina.  West  of  the  Missouri  the  country  gradually  rises  and  cul- 
minates in  the  Black  Hills  and  other  outlaying  ranges  of  the  Rocky 
Mountains  or  foot-hills. 

Between  tlie  Big  Cheyenne  and  White  Rivers  is  a  large  tract  extend- 
ing into  Nebraska,  known  as  the  Mauvaises  Terres  or  Bad  Lands. 

For  a  more  detailed  description  of  the  country  it  may  be  said  that 
both  Dakota  and  Montana  are  divided  into — 

1.  The  bottom  lands. 

2.  The  plateaus  or  prairies. 

3.  The  mountains  or  hills. 

4.  The  Bad  Lands. 

The  Red  River  of  the  North  has  no  bottom-land  proper,  the  basin  con- 
sisting of  open,  grassy  plains,  which  slope  gradually  down  ftx)m  the 
highlands. 

All  of  the  other  streams,  except  in  the  mountainous  region,  are  bor- 
dered with  bottom-lands,  varying  greatly  in  extent  from  the  broad  lands 
of  the  IMissouri  and  Yellowstone  to  the  narrow  strips  along  the  smaller 
creeks.    These  bottoms  are  separated  from  the  plateaus  above  by 
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abrupt,  steep  slopes  or  blulls  of  varying  height.  In  the  term  bottom* 
lamLs  are  iiK-luded  the  nimierous  islands  found  in  the  prindpal  streama. 
These  bottoms  vary  much  fi-om  year  to  year,  being  (espeoally  on  the 
Missouri)  Vvushed  away  at  one  point  to  be  deposited  at  another.  Islands 
fonn  continually  in  those  portions  of  the  river  which  are  bordered  by 
the  low  alluvial  lands,  and  the  island  once  formed  it  is,  in  the  course  ot 
a  short  time,  covered  with  a  growth  of  willows  and  afterward  of  cotton- 
wood.  It  is  almost  exclusively  in  these  lands  and  in  the  coulisse  or 
ravines  running  down  to  them  from  the  plateaus  that  the  Cottonwood 
is  to  be  found.  All  of  the  streams  are  more  or  less  Cringed  with  it^  bat 
it  is  seldom  that  the  fringe  is  more  than  a  few  hundred  yards  in  width. 
For  a  large  portion  of  Montana  and  a  still  larger  portion  of  Dakota 
Cottonwood  is  the  only  timber,  and  it  is^  as  stated  above,  found  only  in 
the  bottom-lands  and  ravines.  Occasionally  a  few  otlier  varieties  of 
trees  are  found,  but  they  are  invariably  of  small  growti^  Q!lie  cotton- 
wood  is  hardy,  and  wiU  grow  on  almost  any  soil,  provided  there  be  a 
sufficiency  of  moisture  and  it  be  protected  in  its  infiancy  from  Btrong 
winds.  It  is  of  very  rapid  growth,  and  varies  greatly  in  size.  The 
largest  varieties  which  I  have  seen  are  about  eighty  feet  in  height,  with 
a  trunk  about  three  feet  in  diameter. 

During  the  winter  the  Indian  ponies  subsist  on  the  bark  of  the  yonng 
trees,  and  I  understand  that  the  more  hardy  class  of  our  cav^ry  hofses 
can  "get  through"  the  winter  on  it.  The  wood  is  tough  and  Btrong, 
with  a  good  grain,  but  full  of  sap,  and  it  warps  readily  and  qnickly  whoi 
converted  into  boards.  I  understand,  also,  that  in  dwellings  constmcted 
of  it  bed-bugs  make  their  appearance  in  great  numbers  at  an  early  datei 
These  defects  could  probably  be  remedied  by  a  good  and  thorough  pro- 
cess of  seasoning.  Still,  it  is  doubtful  if  the  cottonwood  will  ever  to  any 
extent  be  used  for  timber.  It  must,  probably,  be  content  to  serve  ite 
purposes  as  fuel,  for  shade,  and  to  furnish  material  for  the  log  houses  of 
the  military  and.  civil  pioneers. 

The  valley  of  the  Eed  Eiver  of  the  North  and  most  of  the  lakes  have 
their  growth  of  hard-wood  trees,  oak.  hickory,  birch,  beech,  maple,  &c 
The  timber  of  the  river  grows  only  in  tne  alternate  bends,  and  tie  fringeB 
around  the  lakes  are  not  of  great  width. 

The  high  winds  and  fires  which  prevail  on  the  plateans  have  caused 
these  latter  to  remain  treeless.  It  is  only  in  the  bottoms  or  ravines  that 
a  sufficiency  of  moisture  and  protection  li^om  fires  and  winds  attains,  and 
consequently  only  there  are  the  trees  found.  But  in  the  mountamons 
or  hilly  regions  it  is  different.  Here  the  streams  running  between  hi^ 
abrupt  bliSfs  have  no  timber,  while  the  hills,  as  a  nile,  are  covered  with 
a  comparatively  thick  growth  of  pine,  cedar,  spruce,  and  fir.  The  Black 
Hills  and  t^e  smaller  ranges,  such  as  Blim  Buttes,  Shoi*t  Pine  Hills,  &c., 
have  all  a  growth  of  the  above-mentioned  trees,  and  that  of  the  Bla(4 
Hills  and  neighborhood  is  very  fine. 

Passing  mto  Montana,  the  hills  occur  in  greater  frequency  and  id 
greater  extent. 

Mr.  George  Clendennin,  jr.,  who  has  traveled  over  the  greater  portion 
of  Montana,  estimates  that  from  110^  to  112°  longitude  the  mountainouB 
area  is  about  one-thud,  and  west  of  112^  it  was  fully  one-half.  His  monn- 
tainous  region  is  thictly  covered  with  pine,  spruce,  fir,  &c.  The  pine, 
which  is  of  the  straight,  resinous,  yellow  variety,  ranges  as  high  as  two 
and  a  half  feet  in  diameter,  but  is  suitable,  generally,  for  common  lum- 
ber only. 

Along  the  Muscleshell,  from  the  Big  Bend  to  the  Missouri,  belts  of 
good|  straight  cottonwood  about  three  hundred  yards  in  widUi  axo 
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found.  Al)ove  the  Big  Bend  the  cottonwood  is  scrubby  and  straggling. 
Tlie  growtli  of  cottonwood  on  Milk  Eiver  is  greater  than  on  the  Muscle- 
sLell.  Aloni:^  the  jMissouri,  fi'om  Cow  Island  to  a  short  distance  above 
the  mouth  of  the  Judith,  the  hills  are  covered  with  pine.  From  the  lat- 
ter point  to  Benton  only  a  few  patches  of  cottonwood  are  found,  and  no 
other  timber,  except  back  on  the  mountains. 

On  a  great  many  of  the  small  streams  in  the  mountainous  regions 
more  or  less  of  box-elder  is  to  be  found,  but  it  is  of  small  size  and  of  no 
value.  It  is  very  difficult  to  make  it  burn.  The  amount  of  timber  does 
not  seem  to  vary  from  year  to  year. 

No  timber  is  found  in  the  Batd  Lands. 

The  minfall  throughout  the  two  Territories  does  not  usually  exceed  20 
inches. 

PLANTma  OF  TREES. 

The  planting  of  trees  has  received  attention  at  but  few  of  the  military 
posts  in  this  department. 

The  farmers  of  Dakota  have,  however,  paid  considerable  attention  to 
this  subject,  and  I  understand  have  been  generally  successful,  and  I 
believe,  from  the  information  which  I  have  been  able  to  procure,  that 
trees  of  all  the  ordinary  varieties  can  be  grown  with  success  and  profit 
throughout  the  Territories. 

Attention  is  invited  to  what  Colonel  Carlin  says  in  his  report  in  refer- 
ence  to  this  subject. 

Fruit  trees  have  been  planted  in  the  Bitter  Eoot  Valley  of  Montana 
with  complete  success. 

Mr.  James  B.  Power,  general  land-agent  of  the  Northern  Pacific  Rail- 
road, has  kindly  furnished  me  with  the  following  information : 

In  the  nareery  at  Castleton  thero  were  planted,  in  1874 — 

Box-elders,  from  seed. — Foiir  feet  high  after  four  years'  growth. 

White  willoWf  from  cuttings. — Ten  feet  high  after  four  years'  growth. 

Cottonwoody  from  cuttings. — ^Ten  to  fourteen  feet  high  after  four  years'  growth. 

Lombard  poplarsy  from  cuttings. — Ahout  six  feet  high  after  four  years'  growth.  These 
were  frozen  down  twice. 

WhiU  ashj  from  seed. — Six  inches  high  after  one  year's  growth. 

Soft  maphj  from  seed. — Four  to  six  loet  high  after  four  years'  growth. 

For  successful  growth  the  ground  should  be  prepared  as  for  wheat :  plant  the  seo- 
ond  season,  after  breaking  ground.  During  the  growing  season  the  trees  should  re- 
ceive a  cuUivatiou  similar  to  that  given  to  com.  This  cultivation,  with  ordinary 
oare,  will  make  the  trees  self-sustaining  at  the  end  of  four  years.  The  trees  were  planted 
in  rows  of  10  feet  apart,  and  with  a  distance  of  two  feet  between  the  trees  of  each 
row.  The  object  in  planting  them  so  thickly  was  to  make  them  grow  tall,  as  is  shown 
by  the  fact  that  in  dense  forests  the  trees  are,  as  a  general  rule,  tail  and  spinjdling. 
By  being  near  to<2;ethor  they  aid  each  other's  grow^  in  keeping  up  the  moisture. 
One  great  secret  of  causing  them  to  grow  tall  is  to  trim  them,  since  all  plants  have  a 
tendency  to  spread  out  near  the  ground,  and  by  trimming,  the  substance,  which  would 
otherwise  be  taken  up  by  the  spreading  branches,  is  kept  in  the  main  stem,  which  in- 
creases in  htdght. 

The  cost  of  preparing  the  ground  and  transplanting  has  been  about  $25  per  thoa- 
sand  trees  along  the  Northern  Pacific  Railroad. 

The  loss  of  trees  in  ciiscs  where  seed  were  used  has  been  nothing,  while  the  loss 
from  cuttings  has  been  about  50  percent.  The  summer  winds  seem  to  dry  up  the  tops 
of  the  cuttiugs,  but  this  fault  is  local  to  the  near  neighborhood  of  the  Northern  Pa- 
cific, as  in  Southern  Dakota  great  success  has  been  met  with  in  the  use  of  cuttings. 
The  farm('i>4  in  this  latter  section  recommend  planting  the  cuttings  rontiroly  under 
ground.  Black  walnuts  have  been  grown  very  succeesmlly  along  tli^  line  of  the  road. 
Mr.  Power  says  that,  as  a  general  rule,  the  plantiJig  of  trees  on  the  western  prairies 
has  succeeded  admirably. 

Judge  C.  E.  TVTiiting,  of  Whiting,  Iowa,  says  that  timber  can  be  grown 
ui^on  all  of  our  prairies  easily  and  with  absolnte  snecess,  and  that  there 
is  a  cost  Talue  in  every  tree  pUuited«    The  judge  has  had  such  gieat  sno- 
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cess  with  his  timber  that,  although  his  residence  is  no>t  in  this  depart- 
ment, still  the  following  replies  to  my  questions  are  inserted  as  showing 
what  can  bo  done  in  tliis  Western  country: 

Question.  Ilow  far  and  in  what  direction  is  Whiting  from  Sioux  City  T 

Answer.  I  am  2G  miles  sonth  T)y  12  east  from  Sionx  City,  in  tlie  center  of  the  Mia- 
Bonri  bottom,  hero  some  twenty  miles  wide  on  the  Iowa  side. 

Qnestion.  Are  the  climate,  soil,  and  general  features  of  the  country  about  the  eame 
as  in  the  neighborhood  of  Yankton  or  Southern  Dakota  t  Please  give  the  general  char- 
acteristics of  the  climate  as  to  rainfaU  (the  months  in  which  the  fall  is  greatest),  the 
amount  of  winds,  length  of  winter,  &,c. 

Answer.  Our  climate,  soil,  and  productions  differ  much  more  from  those  of  Tankton 
than  the  distance  w  ould  indicat  o.  Our  average  rainfaU  is  from  35  to  40  inches,  but mnch 
more  during  the  last  three  years.  Our  win&  ore  strong,  but  no  worse  than  in  any 
open  country.  Frost  usually  kills  vegetation  from  the  first  to  the  middle  of  October, 
but  we  usually  have  no  real  -winter  till  December.  Our  cattle  go  to  grass  ftom  the 
20th  of  April  to  the  10th  of  May. 

Question.  What  varieties  of  trees  have  you  planted,  the  number  of  years  they  hsTO 
been  growing,  and  their  average  size ;  the  number  of  trees  T 

Answer.  I  nave  planted  the  cottonwood,  hard  and  soft  maple,  black  and  white  wal- 
nut, white  willow,  a«h,  locust,  mulberry,  elm,  larch,  and  many  kinds  of  eTexgieens  and 
other  trees.  They  are  of  all  ages  from  one  to  sixteen  years,  and  of  aU  sizes  np  to  two 
feet  in  diameter  and  seventy  feet  in  height.  I  have  some  forty-five  acres  plimted,  all 
in  belts  around  my  lields,  from  one  to  twenty  rows  wide,  numbering  25,000  cotton- 
woods,  20,000  white  or  soft  maples,  75,000  black  walnuts,  and  a  large  nomiMBr  dT  other 
trees. 

Question.  Have  you  made  use  of  seed  and  shoots,  or  have  yon  resorted  to  taot- 
planting  t 

Answer.  I  raise  aU  my  cottonwood  from  youn^  plants  from  the  Missouri  baxs,  when 
they  are  found  by  the  million.  They  grow  well  from  cuttings,  but  it  is  mors  woi^ 
Walnuts,  maples,  box-elders,  elms,  and  ash  I  raise  from  seed,  and  white  wiUows  fton 
cuttings.    Evergreens  I  transplant  from  the  nurseries. 

Question.  Please  state  what  success  you  have  had  with  each  of  these  pxooesBei»aiid 
which  you  prefer,  with  reasons  therefor. 

Answer.  With  all  our  native  trees,  including  the  white  willow,  my  snooess  has  ben 
complete.  I  take  the  cottonwoods  from  the  bars  because  it  is  the  least  watk^  and 
when  set  with  ordinary  care  they  all  live.  For  the  same  reason  I  use  cuttings  of  the 
white  willow.  Of  the  other  trees  named  I  plant  the  seed,  because  it  sayes  me  moie than 
four-fifths  of  the  work,  and  with  many  varieties  at  least  two  years'  growth,  motaUy 
so  with  the  black  walnut. 

Question.  What  is  your  method  of  cultivating  the  trees  t  Do  yon  ditdh  aromid  the 
yoimg  trees,  and  do  you  pay  especial  attention  to  irrigation  t  In  transplantiiig  do 
you  cut  off  the  branches  close  to  the  trunk,  or  do  you  cut  off  the  trunk  below  the 
branches  t 

Answer.  I  cultivate  all  my  trees  for  the  first  two  years,  and  if  not  too  large  a  little 
in  the  spring  of  the  thiid  year,  just  as  I  would  a  crop  of  com  that  I  wisheato  make 
yield  eighty  bushels  to  the  acre,  using  my  double  cultivators  the  first  two  years  imlea 
tlie  trees  become  too  large.  I  have  my  ground  in  good  condition  and  pay  no  attentioD 
to  irrigation,  and  about  as  little  to  the  branches. 

Question.  About  what  percentage  of  the  trees  mature  t 

Answer.  In  aU  my  later  plantings  I  have  put  my  rows  6  feet  apart  and  2  feet  in  the 
rows,  making  four  thousand  three  hundred  and  finy-six  trees  to  the  acre,  and  they  ao 
nearly  all  grow  that  the  percentage  of  loss  is  not  worth  naming. 

Question.  Do  you  tiling  that  better  results  in  planting  trees  are  obtained  in  a  settled 
section  than  in  a  wild  one,  other  things  being  equal  f 

Answer.  I  have  planted  most  of  my  timber  after  the  prairie  was  broken  and  one  crop 
uised  on  the  land.    The  richness  of  land  being  the  same  I  should  expect  eqnal  re(Rilt8 
'*>  both  cases. 

Question.  Since  yon  have  lived  in  Iowa  has  there  been  any  decided  increase  in  the 
•iiiuunt  of  rainfall:  and,  if  so,  do  you  think  that  the  planting  of  trees  has  had  any 
^fl'ect  in  that  way  ? 

nswer.  The  rainfall  with  us  has  been  greater  for  a  few  years  past,  but  I  am  not 
^i.cpared  to  say  that  it  is  owing  to  the  amount  of  timber  that  we  have  planted.  In 
nany  sectior^*  we  have  enough  plant^id  to  make  a  very  marked  difference  in  the  effect 
V    ii*    --T^/ij     ,T..i  ^vntr    — o  to  five  degrees  of  cold  as  marked  by  the  thermometer. 

^      1    )K,  - '-'    •  -n  the  above  that  Judge  Whiting  pays  no  attention 
xxAajj^atiOT        uc4'    *  doubtl'^ss  because,  being  in  the  bottom  land  and 

-iifi     •ainfal  rr^.         hAiv    i»     *     anffi^iaiioT    '^f  moisturO.     But  it  ^fOOM 
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seem  that  a  careful  attention  to  the  irrigation  of  the  young  trees  on  the 
more  northern  plateaus,  where  the  rainfall  and  moisture  are  much  less 
in  amount,  must  be  a  sine  qua  non. 

Assistant  Surgeon  Y.  Harard,  U.  S.  A.,  in  a  botanical  report  submitted 
to  me,  says : 

In  closiDg,  I  wish  briefly  to  state  my  views  in  regard  to  the  mach-discnssed  subject 
of  tlie  treelessness  of  the  western  prairies,  having  had  abundant  opportunities-during 
the  past  summer  to  verify  the  correctness  of  the  various  theories  advanced.  In  the 
first  place,  the  soil  of  these  prairies,  being  mostly  aUuvial,  does  not  originaUy  contain 
tree  seeds,  and  no  spontaneous  arborescent  growth  need  be  expected  simply  in  upturn- 
ing it.  When  such  seeds  are  planted,  either  by  human  or  natural  agencies,  the  nature 
of  the  soil  and  climatic  conditions  being  generaUy  favorable^  they  germinate,  but  as 
the  young  stem  issues  from  the  ground  it  becomes  the  prey  or  adverse  circumstances, 
which  prove  fatal  to  its  further  development.  These  adverse  circumstances  may  be 
several,  but  the  main  and  all-important  one  is  the  prairie  fires  which  every  faU  and 
spring  sweep  over  immense  areas,  leaving  no  vestige  of  vegetable  life  above  the  black- 
ened ground.  Grasses  and  all  annual  plants  may  not  be  imured ;  their  roots  remain 
mostly  intact,  and  they  issue  from  their  ashes  as  green  and  vigorous  as  ever  in  the 
spring.  Not  so  with  trees  and  aU  perennials ;  endowed  with  a  higher  organization, 
the  loss  of  their  limbs  is  severely  felt  by  the  roots  j  these,  affording  more  substantial 
food  to  the  fire,  are  also  more  deeply  burned  than  in  the  case  of  grasses.  It  foUows 
that  whenever  a  prairie  fire  visits  outlying  groves  of  ash,  box-elder,  or  poplar,  the  loss 
is  but  very  slowly  repaired,  and  after  their  charred  remains  become  surrounded  by  a 
growth  of  young  shoots  a  second  visitation  wiU  probably  extinguish  their  remnant  of 
vitality. 

When  trees  are  protected  from  fires,  especiftUj  during  the  first  few  years,  they  grow 
and  generally  do  well ;  even  when  shaken  by  winds  and  starved  by  drought  iheii 
gnarled  and  stunted  trunks  will  yet  obtain  a  medium  size.  Such  protection  is  afforded 
on  bottom-lands  from  their  position  and  from  the  moisture  of  the  soil ;  also  in  the 
ravines,  which  drain  the  bluffs  and  open  on  the  vsJley  bottoms.  In  these  ravines  the 
capacity  of  the  soil  and  climate  to  produce  trees  is  clearly  iUustrated.  The  prairie 
fire,  fanned  by  the  breeze,  advances  rapidly  over  the  open  plateaus ;  a  change  A  wind 
will  divert  its  course,  but  not  put  it  out;  tiie  moment  it  reaches  the.  edge  of  a  ravine 
it  seems  to  hesitate,  advances  slowly,  and  soon,  no  longer  fed  by  the  breeze,  which  is 
unable  to  reach  it,  dies  out.  In  consequence  such  ravines  are  weU  wooded.  Travel- 
ing along  the  Missouri  or  Yellowstone  one  sees  large  areas  of  level  country  totally 
stripped  by  fire,  then  depressions  with  white  grass  and  brush,  and  again  deep  ravines 
and  gorges  with  grass,  brushy  and  groves  of  trees. 

These  considerations  contain  practical  suggestions  for  tree  culture.  It  is  imx>oesible 
to  prevent  prairie  fires,  and  laborious  as  well  as  expensive  to  protect  any  place  frx)m 
them  in  the  open  plains.  Therefore  it  seems  logicafto  seek  such  places  for  ^antationa 
as  are  naturally  protected,  and  we  generally  find  them  in  the  Bad  Lands.  The  Bad 
Lands,  or  at  least  most  of  them,  are,  I  believe,  susceptible  of  producing  trees.  Their 
suggestive  name  does  not  refer  as  much  to  the  nature  of  the  soil,  which  is  often  excel- 
lent, as  to  their  irregular,  broken,  chaotio  aspect,  and  the  obstacles  which  they  pre- 
sented to  the  march  of  the  hardy  Canadian  voyagers  who  first  explored  them.  I  am 
of  opinion  that  the  Bad  Lands  offer  very  favorable  conditions  for  the  successfdl  cul- 
ture of  such  trees  as  grow  spontaneously  on  or  near  the  plains,  such  as  pine,  fljr,  red 
cedar,  ash,  box-elder,  elm,  quaking  asp,  wiUow-leaved  poplar,  alder,  and  Dirciu 

While  agreeing  with  Dr.  Harard  that  prairie  fires  are  a  very  great 
cause  of  the  treelessness  of  the  western  plateaus,  stUl  those  very  winds 
which  Ian  the  fires  into  their  immense  extent,  also,  in  the  absence  of  fire, 
sweep  over  the  prairies  and  cause  a  rapid  evaporation  of  the  moisture 
(this  latter  being  an  essential  for  the  growth  of  trees),  and  the  amount 
of  rainl'all  is  not  sufficient  throughout  the  year  to  contend  against  this 
evaporation.  It  may  be  that  turning  the  soil  would  somewhat  diminish 
the  evaporation. 

In  May,  187G,  the  rainfall  was  so  great  for  three  days  that  the  expe- 
dition against  hostile  Sioux  was  delayed  in  its  march.  The  morning  ai^r 
the  rain  ceased  the  column  started,  and  I  was  amazed  to  see  the  condi- 
tion of  the  plateau  above  Fort  Lincoln.  The  soil  was  to  all  appearance 
dry  and  cmmbly.  Tliis  must  have  been  due  to  a  very  rapid  evaporation, 
for  a  large  amount  of  rain  fell,  and  I  conclude  that  the  wind  was  an 
effective  agent  in  quickening  the  evaporation. 
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Again,  the  winter  winds  blow  the  snow  into  the  coulisse  and  breaks, 
and  tlio  plateaus  are  left  bare,  thus  losing  a  quantity  of  molstme.  It  ia 
seldom  that  there  is  any  sleighing  on  these  plateaus.  Therefore  it  is 
that  in  planting  trees  on  the  prairie  I  consider  irrigation  to  be  ^saentiaL 

I  cannot  agi*ee  with  the  doctor  in  his  opinion  of  the  Bad  Lands.  The 
Bad  Landij  pro]ier  have  no  signs  of  vegetation,  and  even  if  the  soil  were 
good  (which  I  do  not  agree  to),  I  believe  tiliat  from  the  very  natoe  of 
the  formation  of  these  lands  it  would  be  imi)OBsible  to  grow  trees  in 
them.    Still  that  is  an  open  question,  and  the  doctor  may  be  right 

DAKOTA  TEBEITOEY. 

FORT  SISSETON. 

Latitude  45^  39'  20'',  longitude  97^  3(K,  situated  on  the  Coteau  dea 
Prairies,  about  forty  miles  east  of  James  Biver.  The  smrrandiiig 
country  is  a  high  rolling  prairie,  interspersed  with  many  Ukkes  wboie 
margins  are  very  sparsely  timbered  with  scrub-osiky  water-elm,  lime,  and 
Cottonwood.  Ko  streams  in  the  vicinity^  no  dews;  mean  animal  tem- 
perature 38<^.  The  timber  of  the  Coteau  consists  of  oak,  sagar-ipi^ley 
ash^  and  box-elder.    Captain  J.  H.  Patterson,  20th  In&ntry,  reports: 

The  ffiowing  timber  throaghoxit  this  section  of  oonntry  is  on  the  margin  of  lakM^  of 
which  the  nmnbor  is  legion,  and  at  the  foot  of  the  Coteau,  particularly  on  tlni  nmi 
and  west  sides.  The  south  and  east  sides  of  lakes  appear  to  be  the  most  fiivonUi 
to  the  production  of  timber,  though  wherever  the  situation  of  adjoining  lakes  or  otiw 
physical  features  serve  to  turn  the  fire  from  the  timber  on  adjacent  li^ea.  timbir  eia 
ue  found.  The  ravines  running  off  the  Coteau,  however,  are  weU  wooded|  thoo^  at 
no  point  in  quantity  to  be  dignified  by  the  name  of  forests. 

Some  hard  or  sugar  maples  are  found  near  the  foot  of  the  ravines.  The  imThiM  an 
from  one-half  to  one  and  one-half  miles  in  length.  The  timber  on  the  north  and  Dflitih 
eastem  slopes  of  the  Coteau  may  bo  safely  estimated  at  fifteen  thousand  to  tnmtj 
thousand  cords  of  hard-body  wood. 

I  give  below  annual  mean  of  rainfall  for  1874,  1875^  1876^  and  1877  to  dote.  I  difidi 
each  year  into  periods  of  six  months  each,  commencing  with  January  1, 1874.  I  alio 
eive.  as  being  of  interest,  the  month  in  each  year  in  which  the  greatest  precipitation 
has  Doen  observed.    The  rainfall  ascertained  by  standard  rain-gauge : 


1874. — ^First  six  months ^ ld.lS 

Second  six  months 10.78 

Total  for  year S6.86 

1875.— First  six  months 9.90 

Second  six  months 10.SO 

Total  for  year SO.  10 

1876. — First  six  months. , 7.40 

Second  six  months ,... 12.54 

Total  for  year ; ia94 

1877.— First  six  months 11,6(1 

Remainder  year  to  November  18 7.48 

Total  up  to  November  18 19.04 

Months  in  which  greatest  precipitation  has  been  observed : 


June,  1874 6.66 

August,  1875 .-..— 4,16 

August,  1870 4,86 

June,  1«77 „,„  4.{| 
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The  planting  of  trees  has  been  resorted  to  at  this  post,  but  witliout  success.  The  ex- 
periment lias  been  continued  off  and  on  for  the  past  seven  years.  The  want  of  success 
IS  due,  1  til  ink,  to  several  causes,  among  them  the  absence  of  proper  soil  to  support 
tree  life,  and  the  unnatural  exposure  of  trees  removed  from  sheltered  places  to  exposed 
points  on  the  parade  grounds. 

FORT  TOTTEN. 

Latitude  47°  59'  OC',  longitude  99^  (on  the  southeastern  shore  of 
DeviFs  Lake).  The  surrounding  countiy  is  elevated  prairie.  Winter 
usually  sets  in  with  November  and  continues  to  the  end  of  March,  tiie 
thermometer  often  reaching  40°  below  zero. 

Captain  A.  A.  Haebach,  Twentieth  Lifantry,  in  his  report  states : 

Nearly  all  of  the  forest  area  within  a  radius  of  thirty  miles  lies  contiguous  to  Devil's 
Lake,  and  is  estimated  at  ninety-four  square  miles,  or  sixty  thousand  one  hundred 
and  sixty  acres.  The  forest  area  on  the  north  shore  of  the  lake  (including  that  portion 
commonly  spoken  of  as  the  islands)  is  estimated  at  fifteen  square  miles,  or  nine  thou- 
sand six  hundred  acres.  The  remainder  lies  south  of  the  lake  and  nortn  of  the  Chey- 
enne River,  and  is  included  in  Indian  and  military  reservations. 

Altitude  1,480  feet ;  not  known  how  determined,  but  supposed  to  have  been  ascer- 
tained by  some  surveying  party.  Average  rainfaU  for  the  past  six  years,  17.07  inches 
(ascertained  by  means  ot  rain-gauge). 

The  great  bulk  of  the  timber  is  oak,  of  the  variety  known  as  burr-oak,  and  com- 
monly described  as  openings.  Ash  is  next  in  Importance  aa  regards  quantity  and 
value.  In  addition  to  the  oak  and  ash  there  are  in  small  quantities  basswoodi 
poplar,  balm  of  Gilead,  elm,  willow,  and  a  variety  of  soft  maple.  But  few  good  saw- 
logs  are  to  be  had,  owing  to  the  scrubby  character  of  the  timber.  The  oak  makes 
excellent  fuel  when  care  is  taken  to  procure  body-wood. 

It  is  beUeved  that  during  the  past  few  years  the  production  has  equaled  the  con- 
sumption. On  the  north  of  the  lake  fires  make  their  yearly  inroads,  and  it  js  probable 
that  there  is  a  steady  decrease  in  the  timber  area.  South  of  the  lake  fires  have  been 
kept  out  by  the  Indians,  who  have  not  only  their  cabins  and  fenced  clearings  to  pro- 
tect, but  their  winter  grazing  grounds. 

The  estimated  consumption  is  as  foUows:  Fire- wood,  6,000  cords;  lumber,  50,000 
feet ;  logs  used  in  constniction  of  cabins,  Ac,  2.000. 

Against  this  destruction  we  have  the  ^rowtli  nom  a  protected  area  of  seventy-eight 
square  miles,  or  fifty  thousand  acres,  wluch  is  believed  to  be  a  fuU  compensation.  No 
planting  has  been  resorted  to.  with  the  exception  of  a  limited  nuniber  of  trees  oe. 
parade  ground.  Under  favoraole  circumstances  there  is  no  difficulty  in  growing  the 
elm,  soft  maple,  balm  of  Gilead,  or  willows. 

FOET  PEMBINA. 

Latitude,  48o  5(V  46''  j  longitude,  97©  12'  SC'j  on  the  left  bank  of  titte 
Red  River  of  the  North. 

The  surrounding  country  for  thirty  miles  is  flat  and  low  and  well  watered.  Winter 
sets  in  with  November  and  lasts  until  about  the  middle  of  April.  The  elevation  is  787 
feet,  determined  barometrically.  The  average  annual  rainfaU  from  November  1, 
1871,  to  November  1,  1877,  wa«  16.65  inches,  measured  by  rain-gauge. 

Lieutenant  Paul  Haewood,  Twentieth  Infantry,  reports  as  follows : 

The  present  forest  area  upon  the  reservation  is  about  four  hundred  and  fifty  acres, 
and  what  remains  of  its  former  extent  is  indifferent  and  valueless,  not  only  lor  fuel, 
but  for  building  purposes.  *  •  *  The  timber  that  remains  is  cotton,  elm,  bass,  ma- 
ple, and  a  little  poplar,  together  with  a  comparatively  thick  underbrush  of  hazel  and 
•willows. 

The  water  by  rain  and  snow,  it  is  safe  to  say,  is  absorbed  in  a  great  measure  by  the 
ground,  although  there  are  in  this  vicinity  ** coulisses"  that  during  the  wet  season 
carry  otf  to  the  river  more  or  less  of  the  water  that  accumulates  in  the  spring  from 
melted  snow,  but  generally  the  rain  that  falls  during  the  spring  and  summer  months 
is  absorbed  by  the  soil,  which  is  a  rich  black  loam  to  the  depth  of  fifteen  or  eighteen 
inches.     *     *    * 

The  timber  is  confined  to  the  vicinity  and  banks  of  the  rivers,  viz.,  Red,  Tongue  and 
Pembina,  the  latter  river  possessing,  I  imagine,  the  greatest  area  of  iforestry,  and 
where  it  grows  to  a  great  height  and  size.  No  pine  is  obtained,  asfar  as  I  know,  in  this 
yicinity,  the  nearest  pinery  being  in  the  vaUoy  of  the  Kosseau  Eiver,  on  the  Canadian 
■ide  of  tJie  line,  about  forty-five  or  fifty  miles  east  by  north  from  this  point.    *    *    * 
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Tho  timber  all  aronnd  this  section  of  the  country^  that  is,  the  yalnable  portiai| 
snch  as  oak  and  ash,  is  gr<idually  di8apx>6arisg  f  it  is  done  through  the  agency  oi 
man.     *    *     *    The  decrease  of  timber  by  lire  is  slight. 

Tlie  planting  of  trees  has  been  resorted  to  this  side  of  tho  line  only  in  one  infltaiio& 
bv  Mr.  A.  W.  Stiles,  post-trader  at  this  post,  who  last  spring  plftnted  about  onepoand 
o^  maple-seed,  and  has  met  with  the  most  encouraging  success.  I  am  told  that  <m  thfl 
Canadian  side  of  the  line  tree-planting  has  been  resorted  to  by  several  peiBonfl,  and 
also  the  prospects  for  snccess  are  most  Hattering.  The  planting  is  done  oy  fihooti  oi 
cnttings,  an(l  thrives  most  remarkably. 

Tho  transplanting  of  trees  is  not  practiced,  and  the  exx>erience  Tre  hare  had  Kti)a» 
post  wonld  not  be  encouraging  to  the  adoption  of  it.  The  storms  of  winter  and  hirii 
winds  that  prevail  at  certain  seasons  destroy  them,  and  to  grow  them  requires  ue 
greatest  care  and  attention. 

FORT  RANDALL. 

Latitude,  43°  01' ;  longitude,  90o  33';  on  the  right  bank  of  the  Mis- 
souii.  Timber  is  found  only  on  the  islands  and  river  bottoms :  it  consiBtB 
principally  of  cottonwood  and  elm.    Average  temperature,  aoout  47°. 

LOWER  BRULE  AGENOJ. 

Latitude,  43°  57' ;  longitude,  99©  2V.  On  the  right  bank  of  the  Ms- 
souri.  The  rainfall  for  the  year  1876,  as  ascertained  by  gauge,  was  1^ 
inches.  The  largest  fia.ll  generally  occurs  in  June  and  September.  The 
elevation  is  about  fourteen  hundred  feet 

Captain  I.  D.  De  Eussey,  First  Lifentry,  says: 

The  present  extent  of  forest  area  is  comprised  in  short  and  narrow  belts,  confliMwl  in 
close  proximity  to  the  Missouri  River,  on  bottom-lands  and  islands  of  sedimentaiy 
formation,  the  results  of  overflow  and  change  of  course  of  the  river.  It  is  mj  opiiiioB 
that  if  the  timber  could  be  in  a  continuous  belt  alon^  the  river  it  would  not  be  orv 
twenty  feet  in  width.  The  main  tributaries  of  the  nver  are  scarcely  fiiiured,  md  if 
in  a  continuous  belt  would  not  be  over  10  feet  in  width.  The  timber  oonsists  prinei- 
paUy  of  cottonwood,  with  occasionally  small  clusters  of  ash  and  boir-otk.  The 
^owth  of  the  cottonwood  is  rapid^  the  trees  often  obtaining  a  diuneter  at  the  bttwof 
%  inches.  When  green  it  bums  indifferently,  and  when  dry  it  bums  very  ispidly, 
supplying  a  minimum  amount  of  heat.  Ko  timber  exists  away  from  the  nver  (ff  iti 
trioutaries. 

In  the  last  three  years^  in  my  opinion,  the  amount  of  timber  has  decreased  one-fboith, 
having  been  used  principally  by  the  troojm  and  steamboats  pl^g  the  river  for  ftieL 
Some  IS  also  used  by  the  Indian  agencies  and  troops  for  building  purposes.  The  hi- 
dians  and  their  large  herds  of  ponies  destroy  a  great  part  of  the  young  growth  of  the 
cottonwood  timber.  *  *  On  the  tributaries,  White  Earth  River, .finerican  Creek, 
Yellow  Medicine,  &o.,  much  timber  has  been  destroyed  by  prairie  fires. 

No  trees  have  been  planted.  I  believe,  however,  th&t  transplanting  would  be  sae- 
cessful.  The  young  trees  would  at  first  require  support  and  protection  ftgftiwt  thi 
strong  winds  and  liberal  irrigation. 

FORT   SULLY. 

Latitude,  41©  37'  j  longitude,  lOO^  36'.  On  the  left  bank  of  the  Wa 
souri  River.  The  range  of  temperature  is  very  great^  from  106^  in  sum 
Tier  to  40O  below  zero  in  winter.  Eainfall,  as  determined  by  establishec 
gauge,  from  January  1  to  October  31, 1877,  was  13.22  inches^  and  flw 
snowfall  for  the  same  period  was  3.02  inches.  The  elevation  is  1,671 
eet,  but  it  is  not  known  how  it  was  determined. 

Major  n.  M.  Lazelle,  First  Infantry,  says : 

The  present  '^xtent  of  forest  area  of  this  reservation  (forty-two  sqnaro  miles)  ayaS 
''»i'   "-^^    'oe«  ^'^^  '>v/»^o,i  fifty  acres,  and  for  usefnl  timber  it  is  nothing. 


i^V^UL/Ol.^^ 


^iivi  IlAitfiLTON,  First  Infantry,  says: 

'       Lorest  area  of  the  military  reservation  of  this  post  and  the  Borronnding  oonntr] 
t,  ...u^^st  entirely  limited  ♦'^  a  p^^-^ll  strip  of  timber  mnning  along  the  bank  of  tli 

|fiaa/^nT>i    ^'  -»i     i^mp'^a**'        \i^i.        '    ^'  '+oti'^'uu^    fnfh   n     qnall  «prinTr1iwg  of  ^<lliwi 
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box-elder,  elm,  and  aah,  except  on  the  Wakibozo  Creek,  about  eight  miles  southeast 
of  this  post,  and  running  in  a  northeasterly  direction  from  the  river.  This  creek  is 
very  sparsely  timbered  with  scrub  oak  and  wiUow.  which  have  all  nearly  disappeared 
within  a  short  time,  it  being  cut  off  for  lire- wood  to  supply  fuel  in  the  post,  under 
contract. 

The  various  kinds  of  timber  with  the  exception  of  the  cotton  wood,  are  dwarfish  and 
scrubby,  and  unfit  for  any  use  except  fuel. 

The  transplanting  of  young  cotton  wood  trees  has  been  resorted  to- within  the  limits 
of  the  post  dnriag  the  past  two  years  only,  with  partial  success,  owing,  it  is  thought, 
to  the  high  elevation  of  the  post  above  the  river,  the  growth  of  cottonwood  being  con- 
fined principally  to  the  low  bottoms.  The  trial,  however,  has  not  been  altogether  un- 
successful, great  pains  having  been  taken  to  8ui)ply  the  young  trees  with  a  liberal 
supply  of  water  during  the  dry  summer  weather ;  consequently  a  fair  proportion  of 
those  transplanted  are  now  in  a  healthy  and  thriving  condition. 

CHEYENNE  AGENCY. 

Situated  on  the  right  bank  of  the  Missouri  Eiver,  about  seven  miles 
above  Fort  Sully. 

Colonel  W.  H.  Wood,  Eleventh  Infantry,  says  that  the  timber  of  the 
whole  section  of  the  country  adjacent  to  the  post  is  confined  to  the  river 
bottoms.  It  is  principally  cottonwood.  "  Small  quantities  of  oak,  ash, 
elm,  and  cedar,  are  occasionally  found.  The  only  wood  which  grows  to 
a  size  fit  for  building  purposes  is  cottonwood.  The  other  varieties  gen- 
erally found  along  the  tributaries  are  of  a  stunted  growth." 

Lieutenant  R.  W.  Hoyt,  Eleventh  Infantry,  adds  to  the  above-men- 
cloned  varieties  willow,  wild  plum,  and  wild  cherry,  but  says  they  are 
very  limited  in  amount  and  of  stunted  growth.    He  further  says : 

If  all  the  forest  area  within  fifty  miles  of  this  post  were  consolidated  I  should  say 
there  would  bo  less  than  ten  square  miles.  The  timber  in  the  vicinity  of  this  post  has 
decreased  about  one-half  in  amount  during  the  last  sixteen  months.  The  increasing 
demand  for  wood  is  the  occasion  of  such  rapid  consumption. 

First  Lieutenant  Ika  Quimby,  Eleventh  Infantry,  says: 

The  decrease  of  timber  is  rapid ;  it  is  cut  and  consumed  by  Indians  and  is  furnished 
by  them  through  contractors  to  military  posts  and  to  agencies.  It  is  also  used  for 
building  i^urposes.  So  great  is  the  consumption  and  the  supply  so  smaU  that  in  a  few 
years  there  will  bo  no  timber  in  the  country  within  twenty-nve  miles  of  this  post. 

STAja)INa    BOOK  AGENCY. 

Colonel  W.  P.  CAELIN,  Lieutenant-Colonel  Seventeenth  InfiEuitryy 

says: 

There  is  no  military  reservation  at  this  post,  it  being  located  on  the  reservation  of 
tho  Sioiix  Indians,  tide  linuts  of  which  are  defined  by  treaty  and  executive  orders, 
which,  for  the  purpose  of  this  rejwrt,  need  not  be  cited. 

1st.  Tho  present  extent  of  the  forest  area.  The  forest  area,  strictly  speaking,  is 
confined  to  tho  lowest  bottom-lands  along  l^oth  banks  of  the  Missouri  Eiver,  and  nar- 
row fringes  of  timber  alon^  either  bank  of  the  streams  running  into  the  Missouri  firom 
tho  east  and  west.  The  prmcipal  streams  running  from  the  cast  into  the  Missouri,  be- 
ginning near  tho  north  end  of  the  reservation,  are  Beaver  Creek,  Hermaphrodite  Creek, 
and  a  few  other  smaU  creeks  not  known  by  name  except  to  the  Indians.  These  streams 
are  all  short  and  have  but  little  timber  along  their  banks.  On  the  west  side  of  the 
Missouri  River  there  are  numerous  tributaries  of  considerable  magnitude  and  travers- 
ing a  country  at  least  one  hundred  mUes  wide,  besides  numerous  small  creeks  running 
from  tho  high  lands  nearest  the  Missouri  across  the  bench  lands  into  the  river.  And 
again  tho  tributaries  of  the  Missouri  have  numerous  creeks  tributary  to  them,  running 
generally  &om  the  northwest  and  southwest.  Nearly  aU  those  streams  have  more  or 
less  wood  along  their  banks. 

The  principal  tributaries  of  the  Missouri  on  the  west  side  are  the  Cannon  BaU,  Owl 
Creek,  Grand  River,  and  Cheyenne  River,  the  forks  of  the  latter  embracing  the  Black 
HilLs.  Porcupine  Crock,  four  miles  north  of  this  post,  is  also  a  fine  little  stream  with 
some  timber  along  its  banks. 

In  tho  ravines  back  from  the  bench  lands  of  the  Missouri,  in  the  sheltered  places 
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along  hill-ffidesy  and  indeed  -whcrcvof  t\w  proivid  i-s  ])rotccl'ed  h^  ■water,  rock,  or  other 
natnrnl  lcatnr«s,  from  the  prairie  fires  and  fierce  noHliweht  Trinds,  are  formed  rtrips 
or  clumps  of  oak  trees  and  oeeaBionally  cottonwooil.  At  pome  jpoints  conBideiabie 
quantitiefl  of  onk  are  fonnd  in  the  more  mg<rcd  and  sheltered  localities.  It  is  genersUy 
of  a  scrubby  character,  short  in  the  trunk,  and  knotty. 

As  the  forest  land  along  the  Missouri  River  is  constantly  being  washed  away  by  the 
stream,  and  is  of  very  inegiilar  form,  it  is  impossible  to  approximate  the  area,  bat  I 
will  gness  at  it  so  far  as  I  have  observed  it  within  five  miles  of  this  post. 

North  of  the  j^ost  as  far  as  Porcupine  Creek,  and  on  the  west  bank,  there  is  a  body 
of  timbor  containing  about  one  thousand  acres.  South  of  the  post  on  the  west  bonk, 
and  extending  four  miles  southward,  is  a  body  cumtarning  about  two  thousand  acres. 
On  the  east  bank  at  8<n'eral  points  within  four  miles  of  the  post  are  perhaps  onethon- 
sand  acivfj.  Total,  four  thousand  acres  within  five  miles  of  tho  jwKst.  Timber  land  ii 
distributed  in  about  the  same  proportion  along  tho  river  from  Fort  A.  Lincoln  down 
to  Graml  Kiver.  There  aro,  x>robably,  forty  thousand  acres  of  forest  land  along  the 
banks  oi  the  Missouri  River.  Below  Grand  River  I  think  the  quantity  of  timber  di- 
minishes rapidly  in  consequence  of  the  more  barren  and  alkaline  character  of  the  soil 
Of  course  the  greater  part  of  the  timber  near  this  post  has  been  cnt  away  for  fadi 
building  pur]:)oses,  and  for  browsing  the  ponies  of  the  Indians  prior  to  the  BeizoTB  of 
these  animals. 

2d.  The  lines  of  natural  drainage.  The  Missouri  River  drains  the  country  from 
north  to  south,  and  the  tributaries  named  above  drain  it  from  west  to  east  and  fioB 
east  to  west. 

3d.  Elevation,  whether  ascertained  barometrically  or  otherwise,  and  the  lainfUl, 
and  the  manner  in  which  both  have  been  ascertained.  This  post  has  neyer  been  {w- 
nished  with  instruments  for  ascertaining  the  elevation  or  the  rainfall.  The  elevatka 
is  probably  a  little  less  than  that  of  Fort  Rice,  which  is  reported  at  twenty-two  hun- 
dred feet  above  sea-level.  The  rainfall  has  been  sufficient  for  gardening  puipoiee, 
and  to  produce  a  most  wonderful  growth  of  grass  during  the  present  year.  The 
streams  have  also  continued  to  flow  aU  summer  and  to  the  present  time,  showiiig  • 
sufficiency  of  rain  for  all  practical  purposes. 

4th.  The  various  characteristics  of  the  timber,  and  the  extent,  condition,  andgroirth 
of  such  timber,  together  with  any  information  of  interest  connected  with  the  general 
subject  of  the  forestry  of  the  coimtry.  Cottonwood  is  the  principal  growth  in  the 
forests  of  this  region,  both  along  the  Missouri  River  and  its  tributaries.  Theie  is  ftbo 
a  considerable  quantity  of  elm,  ash,  box-elder,  willow,  and  oak.  There  is  abo  i 
valuable  shrub,  the  bull  or  buflalo  berry,  which  produces  a  scarlet  berry  resembling 
the  red  currant.  This  berry  is  acid  in  taste  and  is  valuable  for  food  and  for  making 
vinegar,  wine,  and  j«.'lly.  The  tree  is  heavily  armed  with  sharp  thorns,  for  which 
reason  I  think  it  would  be  valuable  for  hedges.  Plum  trees  also  grow  in  this  region 
of  coimtry,  generally  along  the  edges  of  bluus  and  near  the  small  and  shallow  stresma 
back  from  the  river.  To  the  westward  of  this  post  and  near  the  Black  EUUs  cedir 
grows  in  considerable  quantities. 

The  counti-y  in  this  vicinity  is  well  watered.  There  is  a  great  proportion  of  rich 
land,  covered  with  the  finest  of  grasses.  Timber  crows  wherever  it  can  find  a  secnre 
footing.  There  are  indications  everywhere  that  all  this  region  was  once  covered  with 
timber.  Pieces  of  petrified  wood  are  found  everywhere,  and  occasionally  petrified 
stumps  and  logs,  in  my  opinion,  protection  of  the  country  from  prairie  fires  is  all 
that  is  necessary  to  reclothe  the  whole  country  with  trt^e^.  Of  course,  settlement  and 
the  conseauent  plowing  of  the  lan<l  and  making  roads  is  the  surest  way  of  increasing 
tho  growtn  of  forest  trees,  as  the  plowed  land  and  roads  check  the  spread  of  fire. 

5tu.  The  rate  of  decrease  in  the  amount  of  timber,  and  the  cause  of  snoh  decrease, 
as,  for  instance,  by  fire  or  through  the  agency  of  man :   Near  this  post  and  agency, 
md  near  other  posts  and  agencies,  and  at  wood -yards  along  the  Missouri  River,  timbei 
'las  decreased  at  nearly  the  rate  of  one-fourth  per  annum,  through  tho  agency  of  man, 
hat  is,  by  cutting  wood  for  fuel  for  posts  and  steamboats,  and  for  building  porpoeea. 
AVitliin   five  miles  of  this  post  there  are  probably  not  trees  cnongh  remaining 
iw  sui)ply  this  post  and  agency  with  fuel   for  another  year  after  the  presenti  say 
hreo  t  uousand  cords  of  wood.     Of  course,  young  trees  are  growing  all  the  time,  bfut 
>ear  i)ost3  they  do  not  grow  fast  enough  to  supply  the  waste  or  destruction  of  old  trees. 
uothi^r  cause  of  the  decrease  of  the  (luantity  of  timber  is  tho  constant  washing  away 
.x'  the  woodland  and  tr(^es  in  the  spring  and  siuimier  months  by  the  action  of  the 
^lissouri  River.    This  cause  probably  decreases  the  quant  ity  of  timber  at  least  ten 
)cr  c(!iit.  annually;   but  while  timber  land  is  being  constantly  washed  away  on  one 
-'de  of  the  river,  it  inconstantly  forming  on  tho  oj>i»osite  sid«»,  and  a  little  below  the 
loint  wa.ibcd  away.     The  new  land  that  is  being  constantly  formed  appears  first  as  a 
»^rip  of  sand  a(\joining  the  main-land.    About  the  second  year  it  is  covered  over  with 
thick  g      'th  o     'cd  willow '-  then  a  few  cotton  wc^ds  appear  on  the  higher  points 
*nd  »*''^«  '■       *^i'      .n/»'.r.c:«  'i     "uual  overtV       ais^     he  sand-bar  and  depositsniad 
-r'  rtr-'  "     Mu      ^,ir  v^     o**  <''>o«»ying  leayeB  aoriftin 
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thickening  th©  soil;  fcho  cot  ton  woods  spread  over  it,  and  in  fifteen  or  twrtity  years  it 
will  become  a  fine  piece  of  timber  land,  that  is,  for  this  country.  It  is  estimatc^d  that 
at  least  six  bundrtd  acres  of  good  timber  land  have  been  washed  away  within  live 
miles  of  tlii«  post  within  the  last  three  years. 

Of  course  I  do  not  profess  to  be  arcurate  in  the  estimates  I  make  of  the  timber  land 
washed  away  and  remaining,  but  give  my  opinion  only.  Directly  in  front  of  this 
post,  and  for  two  miles  above  it,  a  large  body  of  land  is  forming  along  the  west  bank, 
pushing  the  rivor-bed  in  some  places  nearly  half  a  mile  further  east  than  it  was  three 
years  ago  at  tlio  eanio  point.  It  must  be  observed,  however,  that  the  destruction  of 
timber  near  the  posts  far  cxccc«ls  the  growth  of  it  on  the  new  lands. 

6th.  Whether  the  planting  of  trees  has  been  resorted  to,  and  with  w^hat  success: 
Trees  have  boon  planted  at  Forts  A.  Lincoln  and  Rice,  and  at  this  post-,  with  perfect 
success.  "While  in  command  at  Fort  A.  Lincoln  I  caused  nearly  one  thousand  trees  to 
be  planted.  All  that  were  placed  in  suitable  ground  have  grown  finely.  Some  of  them 
died  because  they  were  placed  in  hard,  dry  spots,  and  some  from  the  want  of  water; 
but  those  planted  in  the  damper  places  that  i)roduoe  high,  coarse  grass,  and  that  have 
sufficient  moisture  in  the  soil,  have  grown  with  great  rapidity  and  have  become  beau- 
tiful shade  trees. 

The  trees  planted  at  Fort  Rice  look  remarkably  thrifty.  The  majority  of  the  trees 
planted  at  this  post  last  spring  by  my  directions  have  generally  grown  well ;  but  as 
they  were  not  sufficiently  trinuned  when  transplanted  tney  have  not  thriven  as  well 
M  they  would  otherwise  have  done.  When  trees  are  transplanted,  thrifty  young 
trees  about  two  inches  in  diameter  at  the  ground  should  be  selected.  All  the  branches 
should  be  cut  oil,  also  the  main  trunk  about  8  or  9  feet  above  the  root.  They  shoidd 
be  planted  in  holts  about  iiO  inches  in  diameter  and  3  feet  deep;  shallow  and  narrow 
trenches  should  be  dug  so  as  to  conduct  the  surface  rain-water  to  the  tree  for  a  dis- 
tance of  G  feet  or  more.  The  arrangement  of  these  trenches  and  their  direction  must 
dei)end  on  the  slope  of  the  ground.  It  is  well  to  have  the  loose  earth  around  the  tree 
one  or  two  inches  lower  than  the  ground  level,  so  as  to  hold  water.  For  shade  trees 
transplanting  is  the  best  method.  For  forests  and  plantations  slips  and  roots  should 
be  used,  to  save  time  and  labor.  Roots  enough  to  plant  can  always  be  found  along 
the  banks  of  the  river,  creeks,  and  sand-bars.  I  have  never  planted  any  other  trees  in 
this  region  than  cottonwood,  but  1  believe  soft  maple  would  flourish  here  as  well  as 
the  native  trees  of  the  locality.  It  is  probable,  too,  that  sugar  maples  would  grow 
finely  along  the  streams  and  in  well-watered  places. 

If  stringent  laws  could  be  passed  by  Congress  and  the  legislatures  to  prevent 
praiiie  tires,  it  would  be  greatly  to  the  Denefit  of  this  region  of  country  in  respect  to 
the  growth  of  timber  and  the  preservation  of  ^ass  for  hay  and  grazing.  No  trees 
have  been  planted  by  private  parties  in  this  region,  for  the  reason  that  no  permanent 
settlement  can  bo  made  on  the  reservation.  It  would  be  a  very  easy  and  eoonomioal 
matter  to  plant  and  grow  all  the  timber  necessary  for  fuel,  building  purposes,  and 
shelter  of  stock  in  this  locality,  and  if  the  General  Government  would  exercise  a  little 
care  to  prevent  tires  and  to  regulate  the  cutting  of  the  timber,  it  is  my  opinion  that 
all  the  northern  half  of  Dakota  Territory  would  become  a  well-timbered  country  in 
fifteen  or  twenty  years. 

PORT  BIOIL 

Latitude,  46^  30' ;  longitude,  lOO^  34'.    On  the  right  bank  of  the  Mis- 
souri  River. 
Dr.  Blaib  D.  Tavloe,  assistant  surgeon,  IT.  S.  A.,  says: 

I  have  the  honor  to  submit  the  following  report  on  this  reservation  and  adjacent 
country,  as  called  for  in  circular  letter  of  the  8th  instant  from  department  headquar- 
ters, and  in  your  indorsement  of  the  11th  instant  referring  the  same  to  me: 

Ist.  Thep'resentextentof  the  forest,  area:  The  forest  on  this  reservation,  with  the 
exception  of  a  few  isolated  clumps  of  small  trees  in  hollows  and  ravines,  is  confined 
exclusively  to  the  Missouri  River  bottoms  and  those  o<  the  Cannon  Ball  River.  North 
of  the  post  is  a  large  bottom  about  four  and  a  half  miles  in  length,  and  varying  from 
one-half  mile  to  seven  and  a  half  miles  in  width.  Nearly  eight  miles  further  up  the 
river  is  another  bottom  not  quite  so  large.  On  the  south  sloe  of  the  post  is  a  narrow 
strip  of  timbered  bottom  extending  to  the  Cannon  Ball  River,  eight  miles  below. 

The  latter  river  has  narrow,  timbered  low-lands  on  each  side.  Opposite  the  post,  on 
the  east  bank  of  the  Missouri,  is  a  small  bottom  one  and  a  half  miles  long  and  one- 
half  mile  wide.  On  the  s!Lme  side  of  the  river,  seven  miles  north,  is  a  large  bottom  of 
about  the  same  area  as  the  one  first  mentioned,  and  weU  timbered. 

On  all  these  bottoms  the  original  growth  of  timber  is  very  scarce  and  is  confined  to 
a  few  large  trees  very  much  scattered.  The  m%jority  of  the  trees  are  the  growth  of 
the  last  thirty-eight  or  forty  years. 

On  nearly  all  of  the  low-lands  mentioned  the  forest  constitutes  abont  one-half  of 
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the  area,  and  I  have  made  a  calculation  based  ni>on  this  fact,  gciving  4^430  aoiee  astbi 
amoont  of  timbered  land  along  the  Missouri  from  eight  miles  below  thia  post  to  twdvs 
miles  above. 

2d.  The  lines  of  natural  drainage :  These  are  constituted  from  south  to  north  by 
the  Cannon  Ball  River,  Mule  Creek,  just  below  the  post  and  on  the  east  bank  of  tto 
Missouri,  and  Lone  Lake  Creek,  opposite  this  point.  All  these  streams  nm  generally 
east  on  the  west  side  of  the  Missouri,  and  in  the  reverse  direction  on  the  otiier  Bide. 
Besides  these,  the  country  is  intersected  by  many  wet-weather  ravines  mnning  per- 
pendicular to  the  IMissouri,  with  secondary  gulches  emptying  at  right  angles  to  mtau 

3d.  The  elevation,  whether  ascertained  barometrically  or  otherwise,  and  the  rain- 
ikL\y  and  the  manner  in  which  both  have  been  ascertained :  The  elevation  atthisp(MDl 
is  2,200  feet  above  the  sea  level ;  it  was  ascertained  barometrically  by  some  engineer 
ofiicer  whoso  name  is  not  recorded.  Appended  is  an  abstract  marked  A  (see  Ap- 
pendix), gi\ing  the  rainfall  and  average  yearly  temperature  from  May,  1870,  to  alh 
vember,  lti77.  This  has  been  compiled  from  the  meteorological  records  of  the  poit 
hospital.  It  will  be  seen  that  nearly  all  the  precipitation  takes  place  from  April  to 
November,  and,  what  is  not  shown  on  the  abstract,  more  than  half  or  the  rainfall  ooeozi 
in  Ma^  and  June.  It  will  also  be  noticed  that  the  rainfall  is  increasing  rather  thin 
diminishing. 

4th.  The  various  characteristics  of  the  timber,  and  the  extent,  condition,  aid 
growth  of  such  timber,  together  with  any  information  of  interest  connected  with  the 
general  subject  of  the  forestry  of  the  country :  There  are  only  four  varieties  of  timber 
useful  for  fuel  or  limiber  in  the  forest  area  above  mentioned,  viz.,  cottonwood,  dai, 
ash,  and  a  very  small  proportion  of  oak.  Of  these,  cottonwood  constitntes  nind-tentiii 
of  the  forest^  and  if  well-seasoned  makes  excellent  fuel  and  fair  lumber,  but  in  iti 
green  state  it  retains  water  like  a  sponge,  will  not  bum,  and  warps  in  tne  most  re- 
markable manner.  The  cottonwood  grows  very  rapidly,  but  decays  very  soon  afte 
reaching  a  diameter  of  two  or  two  and  a  half  feet.  Most  of  the  forest,  as  b^fbn 
mentioned,  consists  of  comparatively  young  trees  which  are  repairing  to  some  exteni 
the  waste  among  the  older  ones.  With  such  a  rainfall  as  we  have  had  for  sevenl 
years  past,  there  is  no  reason  why  trees  should  not  grow  on  the  prairie  if  pioper]j 
transplanted. 

5th.  The  rate  of  decrease  in  the  amount  of  timber  and  the  cause  of  sacli  deeveiH^ 
as,  for  instance^  by  fire  or  through  the  agency  of  man :  Timber  in  the  bottom  landi 
of  the  Missouri  is  seldom  if  ever  injured  by  fire,  because  at  the  time  when  prairie 
fires  generally  occur  out  hero  the  grass  in  the  bottoms  is  not  dry  enon^^  to  bum  to 
any  extent,  and  even  if  it  does,  the  heat  is  seldom  great  enough  to  destrcyy  even  the 
undergrowth. 

The  destruction  of  timber  in  this  country  is  chiefly  through  the  aeency  of  msa-- 
cutting  wood  for  posts  and  for  steamboats.  There  are  other  agencies,  however,  whicb 
may  be  mentioned,  such  as  the  undermining  of  its  banks  by  the  Missouri  River,  whiflb 
annually  swallows  many  acres  of  fine  trees,  converting  them  into  dangerons  snags  or 
soggy  drift-woo<l.  The  annual  spring  overflow  of  the  river  leaves  the  bottomi  ia 
many  places  waist  deep  in  water  untu  the  middle  of  summer,  thereby  hastening  the 
process  of  decay  in  such  trees  as  are  already  affected.  The  high  winds  of  spring  aad 
autumn  generally  prostrate  a  large  number  of  trees  which  have  passed  the  vigor  of 
their  growth.  To  these  might  bo  added  the  destruction  caused  by  beavers  on  loeh 
streams  as  they  inhabit,  e.  g.,  the  Cannon  Ball. 

It  is  almost  impossible  to  state  with  any  mathematical  certainty  the  rate  of  deeresoe 
of  timber,  but  in  my  opinion  at  least  one-fourth  more  timber  is  annually  destiofod 
than  is  replaced  by  a  new  growth,  and  it  is  the  agency  of  man  which  tlirows  the  Dsl- 
anc<>  on  the  losing  side,  the  process  of  nature  jwo  and  con  being  in  er^uilibrinm. 

6tli.  Whether  the  planting  of  trees  has  been  resorted  to ;  and  if  so,  whether  >y 
shoots  or  transplanting,  ami  with  what  success:  Except  inside  of  garrisoned  pofti 
I  know  of  no  general  utte>inpt  to  plant  trees.  Transplanting  has  been  sncceoBnil  st 
this  post,  many  of  the  cott  on  woods  on  the  parade  being  talhsr  than  the  honsea,  and 
'rom  four  to  ten  inches  in  diameter  after  five  or  six  years*  growth.  The  great  diffi- 
culty in  setting  out  tre<*H  on  the  o]>en  prairies  is  the  certainty  of  being  blown  downl^f 
high  winds  before  they  liave  acquired  sufficient  root  to  support  themselves.  Qaitea 
Aarge  tree  was  destroyed  in  this  way  inside  of  the  garrison  in  187G. 

The  only  way  to  make  transplant  Lug  successful  out  of  the  bottoms  would  be  to  begin 
ilong  the  ravines  and  bottoms  and  gradually  extend  toward  the  prairie  as  the  tnei 
.become  numerous  enough  to  oft'er  a  barrier  to  ti^'^  wind,    I  know  nothing  of  settiBg 

-<*Litt.u.i:    t»  ojij^ituvi^^  L{)\P  ou'  37'^    On  the  right  bank  d 

,jia«onri  T^i.  p       ^vAragr^  monthb    'jtinfnii  fix)m  JSTovember  ly  1878| 
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to  October  31, 1877,  was  2.17  inches,  ascertained  by  gauge.    Elevation 
2,211  feet,  determined  barometrically. 
Major  J.  G.  Tilfoed,  Seventh  Cavalry,  says : 

The  forest  area  of  this  reservation  is  abont  tMrty-two hundred  acres  approximatelv, 
as  follows :  Sibly  Island,  twelve  hundred ;  first  point  below  the  post,  three  hundred; 
second  point  below  the  post,  seventeen  hundred. 

The  timber  on  the  first  is  very  sparse,  the  best  having  been  cut  to  supply  the  post 
with  fuel  and  for  building  purposes. 

A  growth  of  young  trees  is  springing  up  on  the  river  front,  but  wiU  not  be  available 
for  fuel  within  ten  years.  The  timber  on  second  point  is  of  larger  growth  and  almost 
in  its  primeval  state,  very  little  having  been  cut  b^  the  whites.  There  is  also  quite 
a  forest  of  box-elder  only  tit  for  fuel.  The  timber  is  almost  entirely  of  cottonwood; 
there  is  some  ash  and  a  very  little  oak,  known  as  scrub  oak.  The  only  decrease  ob- 
servable is  by  the  agency  of  man. 

Tree  planting  was  first  resorted  to  (at  the  cavalry  barracks)  in  the  spring  of  1874. 
The  first  trees  were  very  large,  and  although  great  care  was  taken  to  save  them,  they 
all  or  nearly  all  died  during  the  heat  of  summer.  These  trees  have  been  replaoed  by 
smaller  trees  which  have  now  become  rooted  in  the  soil  and  promise  to  do  welL 

Although  I  have  not  seen  it  tried  at  this  post,  but  at  places  along  the  Missouri  River, 
slips  cut  u-om  cottonwood  have  been  started  in  the  spring,  and  thev  grow  so  rapidly 
that  orchards  of  several  hundred  trees  were  seven  and  eight  feet  nigh  in  two  years 
after  planting. 

FOET  STEVENSON. 

Latitude,  47^  34' ;  longitude,  101©  26'.  On  the  left  bank  of  the  Mis- 
souri  Eiver.  The  rainfall  for  the  year  1877  up  to  November  16  was 
10.13  inches^easured  by  a  gauge. 

Major  O.  H.  MooEE,  Sixth  Infantry,  says: 

The  original  forest  area  of  this  reservation  was  comprised  in  the  bottom-landa  acfi^ 
cent  to  the  Missouri  River,  but  practically  no  forest  now  exists,  all  the  larger  trees 
(principally  cottonwood)  for  ten  miles  either  way  having  been  cut  for  various  puiw 
poses.  In  the  early  days  the  wood  contractors  drew  heavuy  a|>on  the  timber  near  the 
post,  and  later  all  that  remained  has  been  used  from  time  to  time  in  the  constmotion 
of  various  log  buildings,  so  that  the  only  trees  now  upon  the  reservation  are  small 
cottonwoods,  nardly  more  than  saplings.  Prairie  fires  nsuaUy  occur  every  £bJ1|  and 
their  efiect  may  be  to  keep  down  any  growth  of  forest  ^at  mi^ht  spring  up  in  the 
coulisse  near  the  blufis,  but  to  these  fires  cannot  be  attributed  in  any  degree  the  de- 
struction of  such  timber  as  formerly  existed  in  the  bottoms.  To  obtain  logs  of  over 
six  inches  in  diameter  it  is  now  necessaiy  to  raft  them  down  from  a  |K>int  some  thirty 
miles  up  stream,  on  the  opposite  bank  of  the  river.  The  most  extensive  forest  in  this 
whole  vicinity  is  the  finely  timbered  country  of  the  Mouse  River,  some  sixty  miles 
away. 

The  transplanting  of  trees  for  foliage  has  been  undertaken  to  a  limited  extent,  bat 
the  result  of  some  tivo  years'  experience  has  not  been  encouraging,  though  in  a  few 
instances  good,  substantial  trees  have  resulted.  Cottonwood  has  been  uie  variety 
heretofore  planted,  but  the  past  year  a  few  ash  trees  were  set  out  and  appear  to  be 
thriving  at  present. 

FORT  BUFOED. 

Latitude,  48o ;  longitude,  103©  6V  3(y'.  On  the  left  baak  of  the  Mis- 
souri  Eiver,  near  the  mouth  of  the  Yellowstone.  The  elevation  is  1,933 
feet,  determined  barometrically. 

Colonel  Daniel  Huston,  Sixth  Infantry,  says: 

In  reply  to  circular  letter  dated  Headquarters  Department  of  Dakota,  Saint  Paul, 
Minn.,  November  8,  1877,  I  have  the  honor  to  state: 

1st.  The  growth  of  timber  is  confined  to  the  flats  pertaining  to  the  Missouri  and 
Tellowstone  Rivers,  as  a  rule  being  on  alternate  points  on  opposite  sides  of  the  river, 
said  points  being  from  one  mile  to  three  mues  wide  at  the  base  and  running  out  to  a 
point. 

The  timber  down  the  Missouri  River  on  reservation  and  a^acent  country  is  ddose, 
and  not  cut  out  to  the  extent  of  that  above  the  post.  The  timber  up  the  TeUowstone 
IS  of  a  larger  and  finer  quality  than  on  the  Missouri  River.  It  is  principally  cotton- 
wood, with  a  very  little  ash  and  elm,  with  scrub-cedar  in  the  bluffs  on  the  river, 
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t2<l.  Tlio  linos  of  iialnriil  (lraii!a«:o  nro  very  fine  on  tlio  north  and  oust  of  the post^ 
btiinj?  drained  liy  Ihi^  Muddy  Crork  that  rises  to  tin;  northwest  from  tho  fort,  its  gen- 
eral direction  to* its  nioulli  Iwin^  riouilioa.st,  entering  tUe^ILssouri  Kiver  alx>nt  twenty- 
five  miles  east  of  tli«' post.  From  len  miles  back  iVom  tho  gaiTisoii  the  drainage  is 
mto  the ci-eek  and  its  tiilmtaries.  To  the  west  is  tho  Little  iliiddy  Creek  that  riMSto 
tlie  north  and  runs  sr)uth  to  its  mouth,  enterin<^  1  lie  Missouri  River  about  twelve  miles 
■west  of  tho  post.  These  creeks  havr,  numerous  tributari«'H.  Tlieiv  ar«  also  ou  there- 
BeiTation  numerous  small  creeks,  South  of  the  Missouri  Kivor  the  drauiage  is  coniined 
to  tho  Yellowstone  Kivir  an<l  its  tributaries. 

The  surface  draininjj:  of  tlif  area  occupied  by  the  post  is  excellent — a  depression oo 
either  side  of  it.  slopinj^  jrradually  toward  the  river,  ami  the  i^radunl  descent  of  iha 
ground  inter  venin«^   bet  wee 'i  the  ]»OKt  and  the  river  at  tho  Buuth  utfonl  a  natnnl 
water-shed  that  <*iitirely  previ^nts  tlm  accumulation  of  sta^iiaut  vat«*r,  e3teei»t  lor 
brief  intervals  after  heavy  storms.     Tho  Hood  jdains  or  bottom-land  of  the  Jlic- 
Bouri  Ri  ver  is  from  forty  jod.-;  to  several  miles  in  width,  and  at  iutrrvalii  of  sevenl 
years  is  '^rovered  with  water  iiom  nnusual  rainfalls  or  Dieltin;^  of  large  uuuhieM  of  mow. 
]Baek  oi  this  is  :i  prissy  ])lain  of  tVom  one  to  live  miles  in  width,  ext<!udin^  to  tlie fiMt 
of  the  hills.     Through  this  plain  at  varyhii;  distances  run  innumerable  raviues or 
coulisso  from  the  hills  to  tlu'  biisin  lands  of  the  river.     Admirablu  surface  uraiainfriB 
thus  all'ordedj  and,  excciu  durin/^  very  wei.s<*asons,  few  of  theiu  contain  water.    The 
water,  when  lound,  is  apt  to  be  s'.run^'ly  inipte;ina Led  with  .su]])liatu  of  soda  and  lime, 
vhieh  impart  to  it  a  harsh,  alkaline  taste.     The  deep  drninag^o  appears  from  the 
p+mcture  of  the  soil,  nbservi  d  i'^  dijrf.rin;iX  "^vell:..  ic  be  at^eeted  by  percolation  (Xf the 
water  through  slanting  strata  nf  gravt  1  riudKinil  im.losed  between  laj'crs  of  tenacioos 
clay. 

;>d  Tho  elevation  of  the  ])ost  above  the  s<'a-level  is  abont  1, IKK)  feet,  obtaiuedbf 
barometrical  caleulaiion.  TLo  amount  of  the  vamiail  for  the  past  reu  years  is  shown 
by  the  aecom])anvin.E:  table  (see  Ai)])eudix),  condensed  from  the  meteorological  register 
kept  at  the  ])ost  hosj)ital.  The  mode  by  which  data  were  obtained  Avas  by  nieaniB- 
utenr.  with  a  graduated  standard  of  the  amount  of  rain  caught  by  afunnel-shi^ 
vesft'l. 

The  vi'ilent  wind  usually  accomjjanying  rainfall  in  this  latitudo  inirodnceSf  I  think, 
an  element  of  error  in  esiimating  the  amount  of  p:'ecix)itation  in  the  manner  abore 
given,  and  it  would  seem  that  the  rainfall  must  be  greater  than  represented  by  ths 
table. 

4th.  TJie  characteristic  growth  of  the  forests  in  tbis  vicinity  is  thecottonwood  (P<5mh» 
moniUfira).  It  c<»nstitutes  tho  bulk  of  the  trees  found  fringing  tho  wat-er-coniseSi  ud 
is  tho  only  wood  availabh^  in  any  quantity  for  fuel  or  building  purposes. 

Among  other  represent  ai  i\  es  of  the  forest  are  the  ash-leaved  imiide  (J\'i'ffundoaceroiitt}i 
tho  red  <jsicr.  dogwood  (Conii(»  is  toj  on  if  era),  scattereil  rather  si)aringly  along  theriTW 
banks.  Red  cedar  of  a  small,  stunted  character  is  occasionally  found  outhehiDfl. 
A  B)>ecie8  of  willow  tinds  a  plr.oe  in  low  moist  grounds.  The  wild  plant  l*ru9Mt 
Amcrkana  is  found  in  ravines  and  skirting  the  prairie  side  of  tho  wooded  riYcr-bSDk& 
Tliis  tree  ])ears  tho  best  indigenous  fruit-  this  country  at)brds.  Tho  choke^hCTiT 
{Prunus  I'irffiniana),  is  found  in  nmch  the  saiMe  localities.  15oth  varieties  are  limited 
in  numlKT.  Among  the  shrubs  of  interest  for  their  economic  value  are  the  buffaloor 
bull  beny  {Sh^'phci'ilin  cyficntfa)^  the  Missoiu-i  currant  {Ilibi's  aiireuni),  and  the  smooth 
whifi^  goosiiberry  {lUhva  hirirllum).  The  timber,  with  the  exee]ition  of  cottonwoodf 
which  is  (d*  insntlicient  growth  or  magnitude  to  be  of  any  considerable  value,  is  almon 
wholly  confined  to  the  llood  i»lnins  nf  the  Missouri  and  to  like  situations  alongitl 
Iriliutari'S.  As  we  reced*-  to  tbi-  interi<»r  this  feature  gives  way  to  rollinff  plaiiiB» 
covered  wiih  ^rass.  cjicliis,  :jinl  'i.igo  brush,  or  to  the  rugge<l.  arid  country  known u 
the  "Pad  Lands."  There  have  been  liin^e  causes  umUuibtedly  ojieratiug  in  this  sec- 
tion to  li'press  tlie  extensinn  of  \n^v>.  be\(»nd  their  present  habitat,  viz.,  i>rairie  tiw 
and  (li'ought,  and  the  high  and  :ili!n»st  uniiitermitling  winds. 

lyiy  obsiTvations  lead  me.  io  heiie\e  that  tlie  colt  on  wood  cannot  be  trsmsplanted  aiii 

ultivat 'd  in  situ-itions  reTiH,t«    \'vv.\\\  the  loealitirs  to  which  it  is  now  confined  witl 
any  success.     A  row  of  y<uir;.'  enlioiiv.tMul  tn-es  t?4:t  out  in  front  of  the  post  hospitii^ 
-onie.  seven  years  ago  have  n(»i  thriven  well,  although  they  have  had  Bi>ccial  cor* 
Mdy  two  of  t.lieiu  have  in  that  tiiur  gmwn  to  the  In'ight  of  about  ten  feet;  the  otben 
.ire  still  nu-n?  buslus.  not  nuMe  tiian  llin-e  fi-i-t  hi^h.     1  have  not  heard  of  their  sac) 
'jcssful  culture  anywhere  in  this  vi«  iniTv.     Among  Mie  indigenous  shrubs  and  trees 
T,bove  enumerated  are  some  that  miglu.  v,  ith  advantage  be  introduced  into  the  post. 
»ih.  The  decrease  in  timb'-r,  in  r\\\  <'pihinii,  is  veiy  lanid,  owing  almost  entirely  to 
-  -">d  being  eut  lor  steamboats  and  iilling  ibe  contrai'ts  lor  the  post. 

/lii.  AViih  the  excepli«»]i  (>f  the  trees  before  mentioned,  as  planted  in  front  of  the 
lost  hospital,  noatteuipt  has  been  made  towards  growing  the  same.  ITie  hospital 
-r/ii.u  -w''^"  t^"inui)i.ii.f  w'   ,-mj  |jn»  success  iiotod  abovo. 
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MONTANA  TEEKITORY. 

FORT  KEOGH. 

Situated  on  the  Yellowstone,  near  the  month  of  Tongue  Eiver,  and 
about  one  hundred  and  ninety -four  miles  from  Fort  Buford.  Elevation 
2,832  feet,  determined  barometrically.  This  post  was  established  so 
lately  that  no  record  of  the  rainfall  was  kept  prior  to  August  1, 1877, 
Since  that  time  the  fall  has  been  as  follows  : 

Inches. 

Augu8t 0.00 

Sopteniboi 0.70 

October 0.61 

NoveniboT." 0.46 

Total 1.77 

The  annual  fall  is  estimated  to  be  from  12  to  20  inches. 
Major  George  Glbson,  Fifth  Infantry,  says: 

The  timber  foi.iid  in  this  vicinity  consists  of  cottonwood  (principally),  together  with 
Bomo  ash,  scrub-cedar,  and  pin(^  A  tolerably  fair  body  of  a»h  is  reported  on  Pumpkin 
Creek,  wliich  empties  into  Ton«;iie  l?ivor  about  twelvo  miles  south  of  this  i>ost.  The 
cedar  and  pine  are  confined  to  foot-hills,  as  well  as  ravines  running  up  into  tho  bluiiis. 
So  far  they  have  proved  of  little  or  no  value.  The  cottonwood  may  l)o  said  to  grow 
in  grov<'s  of  various  extent. 

Very  c«)nsideral)le  inroads  have  been  made  upon  tho  timber  within  a  space  of  from 
ten  to"tw<'lve  miles,  both  for  the  pui-poses  of  fuel  and  for  constnicting  the  post.  Pos- 
sibly next  year  or  the  succeeding  one  it  will  bo  necessary  to  bring  a  sufficiency  of 
fuel  from  a  considerable  distan(;o  by  rafting  it  down  the  Yellowstone  and  the  ToDgue. 

It  will  be  seen  i'loin  the  above  that  a  great  deal  of  timber  has  been  cut,  and  wiJl 
for  some  tin.e  continue  to  bo  cut,  along  the  Missouri  and  Yellowstone  Rivers  and 
vicinity.  The  military  i)ost8,  the  Indian  agencies,  and  steamboats  consume  immense 
quantities  of  wood. 

FORT   CUSTER. 

Situated  at  the  junction  of  the  Big  Horn  and  Little  Big  Horn  Bivers* 
about  fifty  miles  Horn  the  Yellowstone.  Elevation  3,450  feet,  determinea 
barometTicall}". 

Lieutenant  Colonel  G.  P.  BuELL,  Eleventh  Infantry,  repoils  that 
the  present  extent  of  the  forest  area  consists  of  a  belt  of  timber  averag- 
ing half  a  mile  in  width  from  the  post  up  the  Little  Big  Horn  and  Big 
Horn  Ki\  ers  lor  a  distance  of  some  thirty  miles.  The  timber  consists  of 
cottonwood,  "of  fine  growth  and  thicldy  planted.^'  "About  eighteen 
miles  IVoni  the  post  a  ridge  runs  east  and  west,  fairly  covered  with  a  good 
growth  of  fine  timber.  With  this  exception  and  near  the  rivers  the 
count ly  is  bare/' 

FOKT  BENTON. 

Latitude,  47°  49'  38";  longitude,  110^  39'  48".  In  the  town  of  Fort 
Benton,  at  the  head  of  Missouri  navigation.  Elevation  2,C63  feet,  as- 
certained barometrically.  Rainfall,  from  ^November  24,  1876,  to  No- 
vember -.">,  1S77,  was  10.74  inches. 

Major  GuLDO  Ilgis,  Seventh  Infantry,  says: 

'ilie  TeTon  Kivt  r,  the  northern  boundary  of  the  reservation,  has  a  few  small  cotton- 
w(K)<i  tn-*s  in  iis  valley.  The  Teton,  sonio  miles  above  the  reservation,  isweU  wooded 
with  cortciinvood.  Tlii^  mounlaius  are  well  wooded  with  pine.  The  timber  along  the 
river  bottoms  is  <;\rnerally  cottonwood  of  several  varieties  and  willow,  generally 
small  tncs,  t]ioii<rli  in  somc^  instances  they  gain  a  (Uamc'ter  of  two  or  more  feet.  The 
cottonwood  is  nntit  for  lumber,  but  itiakes  very  fair  lire-wood.  The  mountains  are 
geuj^rally  con  tied  with  i)ine  tret-s  of  moderate  size,  which  JU'e  largely  used  for  timber, 
but  they  are  too  knotty  for  lumber  of  the  finest  quality. 

Along  the  Missouri  Kiver  and  its  tributaries  the  rate  of  (leereaQe  is  veiy  larg«| 
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tliToatening  total  destruction  to  the  forest  at  no  very  distant  fature.  This  is  owing 
to  the  lar^e  amount  of  wood  ciittfor  the  use  of  steamboats — ^large  a«  compared  with  tha 
supply.    In  thoHe  regions  farther  from  the  river  the  rat«  of  decrease  is  less. 

A  few  trees  have  been  planted  in  the  town  for  shade-trees.  They  were  trans- 
planted. The  oldest  tran.s]il anted  trees  have  now  been  out  about  two  years  and  an 
thriving  well.     They  require  irrigation. 

CAMP   BAKEB. 

Latitude,  46o  40'  44" ;  longitude,  llio  11'.  In  Smith's  Eivcr  Vall^. 
Elevation,  4,538  feet,  determined  barometricolly.  The  rainfall  for  1876^ 
as  given  by  the  gauge,  was  17.49  inches. 

Lieutenant  Colonel  C.  C.  Gilbert,  Seventh  Infantry,  says: 

The  trees  of  the  adjacent  country  are  pines,  and  are  almost  exclusiTely  foond  on 
the  hills  and  mountain  riui^es,  and  the  body  of  timber  on  the  latter  is  nearly  alwajB 
heavy,  and  on  the  lower  hills  it  is  light  and  scattering.  The  timber  is'  entirely  df 
pine  and  covers  the  mountains  in  dense  masses  and  large  groAvth,  and  will  makettir 
lumber  at  the  saw-mill. 

The  rale  of  decrease  of  timber  has  been  inconsiderable,  if  at  aU.  The  decreafleitar 
fuel,  fencing^  and  building  material  is  comx>ensated  for  by  the  natural  increase. 

The  planting  of  trees  at  this  x)ost  has  been  tried,  but  without  successy  owing  to 
the  high  windS. 

FORT  SHAW. 

Latitude,  47©  SC  33" ;  longitude,  111©  48^  19".  On  the  right  bank  of 
Sun  Elver.  Elevation  not  known.  The  annual  rainflBLll  varies  ooDsid- 
erably,  the  maximum  for  eight  years  being  (1876)  14.62  inches  and  flie 
minimum  (1874)  4.24  inches;  the  average, 8.52,  ascertained  by  meaoBof 
gauge. 

Colonel  John  Gibbon,  Seventh  Infantry,  says : 

The  only  timber  on  this  reservation  is  thinly  scattered  Cottonwood  along  Sob 
Eiver.  On  the  mountains,  situated  from  twenty-^ ve  to  fifty  miles  &om  the  poS^  in- 
meuso  ni}k;scs  of  pine  timber  exist.  Most  of  the  timber  on  the  monntains  is  pina  ind 
tir,  of  an  excellent  quality  generally  and  sometimes  very  large.  There  are  uniiMDM 
quantities  of  it.  The  groA^ili  of  cottonwood  of  three  kinds,  iuong  the  river  bottoma^ 
is  not  heavy,  and  most  of  it  in  this  region  has  already  been  cut  for  iiro-wood. 

Inmiieuse  quantities  of  the  timber  in  the  mountains  is  almost  annually  destroyed  by 
fire.  The  rate  of  decrease  cannot  be  estimated  with  any  accuracy.  Except  in  tM 
vicinity  of  the  more  thickly  settled  portions  of  the  Territory  the  decrease  is  caused Iv 
fire.    Near  the  settlements  it  is  removed  in  large  quantities  for  lumber  and  fixe-woocL 

Large  numbers  of  trees  have  been  planted  in  the  garrison,  water  being  supplied  bj 
in'igat  ion.  All  the  trees  have  been  transplanted  in  the  winter  time  and  a  vast  nlljo^ 
ity  liave  succeeded.  The  varieties  are  tliree  species  of  cottonwood,  the  qnaking  m 
and  fu'.  The  latter  do  not  succeed  well.  The  quaking  asp  has  had  only  one  yein 
trial  and  is  snccceflin^  tolerably  well.  The  cottonwood  succeeds  best,  and  will  gnnr 
in  almost  any  soil  if  plentifully  supplied  with  water. 

FOET  ELLIS. 

Latitude,  45^  4(y  15" ;  longitude,  llQo  50'  04".  In  the  eastern  end  of 
'.he  Gallatin  Valley,  on  the  left  bank  of  the  East  Gallatin  Biver.  He- 
i'ation,  4,747  feet,  determined  barometrically.  The  rainfall,  as  ascer* 
:alned  by  the  gauge,  is  shown  by  the  following  table  for  the  yean 

'  87G-'77 : 
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Major  James  S.  Bbisbin,  Second  Cavalry,  says: 

The  present  extent  of  forest  area  of  the  Fort  Ellis  Reservation  is  about  fifteen  thou- 
sand acres.  The  mountains  in  the  southern  part  of  the  reservation  are  clothed  with  forests 
of  white  pine,  red  fir,  and  cedar.  The  extent  of  each  kind  of  timber  cannot  be  exactly 
told,  but  their  condition  is  very  good,  and  they  grow  very  thick,  but  not  heavy.  There 
is  al80  some  aspen  and  spruce  in  small  quantity,  a^d  cottonwood  grows  along  the 
banks  of  tlie  East  Gallatin  and  in  the  bottoms  of  the  creeks,  but  not  to  such  an  extent 
as  to  be  of  any  material  use. 

Assistant  Surgeon  L.  M.  Maus,  TJ.  S.  A.,  in  a  rei)ort  referred  to  me, 
says: 

Cottonwood  is  the  principal  timber  between  the  Cheyenne  River  and  Standing  Rock ; 
although  there  is  quite  a  good  proportion  of  burr-oak,  elm,  ash,  and  willow.  Cot- 
tonwood is  found  in  large  quantities  in  the  bottoms  of  the  Cheyenne,  Moreau,  and 
Grand  Rivers.  About  fifteen  miles  southwest  of  the  post  (Standing  Rock),  between 
Oak  Creek  and  Swift  Water  Creek,  is  a  section  of  the  country  which  is  broken  by 
many  ravines,  all  of  which  are  well  timbered  with  the  burr-oak.  The  oak  wood  is 
found  principally  in  the  ravines  which  intersect  the  different  rivers  and  creeks.  The 
bluff  surrounding  the  Cheyenne  River  is  tolerably  weU  covered  in  some  places  with  a 
cedar  growth.  The  bottoms  of  the  rivers  and  creeks  also  contain  a  growth  of  red  and 
white  willow,  wild  plum,  and  bullberry  bushes. 

AEIZONA  TEEEITOEY. 

Captain  J.  H.  Coster^  Eighth  Cavahy,  A.  D,  C,  acting  engineer 
officer  for  the  Military  Division  of  the  Pacific,  ftimishes  the  following 
report: 

GRANT  CAMP. 

Situated  4,633  feet  above  sea-level,  on  the  northwestern  base  of  Graham  or  Sierra 
Bonita  Mountains,  on  a  sort  of  mesa  sloping  towards  an  extensive  plain  about  fifteen 
miles  wide  and  over  one  hundred  miles  long.  On  this  plain  there  are  no  trees  of  any 
kind  south  of  Camp  Grant,  but  scattered  mesquite  (bush)  to  the  northward  and  to  the 
vaUey  of  the  Gila  River.  Abundant  mesquite  is  to  be  found  on  the  mesa  between 
elevations  4,000  and  6,000  feet.  This  timber  is  intermixed  with  two  varieties  of  oak 
and  one  of  juniper,  up  to  an  elevation  of  7.000  feet. 

On  the  mountain's  sides,  foot-hills,  and  iietween  7,000  and  10,500  feet  (highest  peak 
of  Graham  Range),  white  and  yellow  pines  and  fir  grow  in  sufacient  quantities  to  be 
called  forests,  scattered  through  whicn  is  found  one  species  of  juniper.  This  timber  is 
of  great  commercial  value  if  the  rugged  character  of  the  mountains  wiU  permit  of  ex- 
tended use. 

The  margins  of  the  numerous  smaU  streams  are  lined  with  cottonwood  trees  till  the 
mesa  is  reached,  where  the  streams  sink  and  the  wood  disappears. 

Rainfall,  1873,  18.28;  1874,16.92;  1875,20.72;  1876,20.12;  1877,  7.27  inches. 

GAMP  APACHE. 

Latitude,  33^  46'  47' ;  longitude,  109^  54'  40".  The  camp  is  situated  nearly  in  the 
centre  of  the  San  Carlos  Indian  Reservation,  in  the  White  Mountains.  The  streams 
near  it  are  the  east  and  north  forks  of  the  White  River.  The  cafions  make  the  lands 
bordering  on  them  useless  for  any  extended  system  of  agriculture,  and  the  small  spots 
that  are  capable  of  cultivation  are  only  suitable  for  Lidians  to  raise  their  com  on. 
The  timber  in  the  vicinity  of  the  post  is  cedar  and  juniper.  About  nine  miles  from 
the  i>ost  there  are  quite  extensive  pineries,  extending  probably  ten  miles  to  the  north. 
Has  no  instruments  to  determine  elevation  of  mountains  in  vicinity,  but  refers  to  the 
report  and  maps  of  Lieutenant  Wheeler,  Corps  of  Engineers,  U.'  S.  A.,  for  this  in- 
formation. 

CAMP  BOWIE.. 

Latitude,  3-2°  08'  14" ;  longitude,  109°  22'  45".  The  forestry  of  this  portion  of  the 
Territory  is  unimportant.  The  timber  is  not  plentiful,  and  is  ibund  only  on  the  north- 
western slope  of  the  mountain  ranges,  principally  the  Chiricahuas,  at  an  elevation  of 
about  3,r>00  to  4,800  feet.  The  principal  growths  of  timber  are  pine  and  oak.  Spruce, 
cedar,  sycamore,  and  walnut  of  dwarf  species  are  also  found. 

In  some  of  the  larger  caQons  pine  attains  a  great  height,  and,  where  well  protected 
from  the  strong  winds,  grows  in  abundance. 
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Tlio  oxtont  of  tlie  forest  arcn  is  al)ont  &^0  Bqnare  miles. 

The  lines  of  tlrainago  are  northwt^st  and  west,  mostly  sabtorraneous,  and  empty  into 
tlio  Gila  River. 

The  piiucipal  rainfall.s  occnr  in  Jnly  andAngnst;  the  aiuonnt  of  rainfall  dnrioc 
those  nuMitlis  in  1h7(j  wan  .^.r>5  inches,  and  in  1877  8.0U  iuches.  The  total  amoant  (3 
raiufall  during  the  pust  two  yeara  was  2G.5r)  inches.  Very  light  and  occasional  fills 
of  snow  occur  during  the  winter  mouths. 

FORT  YU:VIA. 

Lafitndc^  :V2  A:V  ?,2'' ;  l<»ngitnde.  IW*^  aC  09'\  The  i)ost  coinninnd^T  ivportfltbattha 
post  is  on  three  sides  enco:up:is>od  by  the  river  bottom,  uhicli  at  tbia  point  avera^ 
about  ii\^^  miles  in  widtli.  These  bottom  hinds  givt^  tho  ibreMt  area  of  this  vicinity. 
They  are  densely  covered  with  meh(inite  and  an  undergrowth  of  arrow-weed.  Cottah 
wood,  willows,  and  ntestiuito  grow  on  the  banks  of  the  river  and  la^pmas. 

The  Colorado  Kiver  and  its  tributan^',  the  Gila  River,  form  the  line  of  diaimge  of 
the  bun'ounding  country. 

The  average  annual  rainfall  at  Fort  Yiima  for  the  last  fivo  years  has  been  4  Isclui^ 
as  ascertaiiiod  by  actual  [ueasnrement.  Ihis.  with  the  annual  overflow  of  tbe  Cokh 
rado  River,  give^  snUicient  moisture  for  a  dense  growth  of  timber  on  tbe  bottm 
lands. 

None  of  the  trees  mentioned  attain  a  height  of  oyer  30  feet.  The  cotton  wood  nd 
willows  are  strijiped  of  their  bark  and  used  for  building  fences  and  aa  a  fonndatioB 
for  mud  roofs. 

Of  th»  Tiiesquito  tree  (a  tree  of  the  Mimosa  family,  with  thorns  and  small  pinnated 
leaves),  two  varieties  aro  found  in  the  vicinity  of  Fort  Yuma,  the  long-pod  mesqoito 
(Algarohia  (flandulomi)  and  the  sert*w-i>o<l  mesquit^;  the  former  beariuff  apod  fimn 4 
to  G  inches  in  length,  and  tlu^  latter,  an  the  name  implies,  bearing  a  poa  in  the  shspe 
of  a  screw,  ironi  two  to  tlu'ee  inches  long.  These  pods  contain  fi'om  six  to  twelve 
beans^  inc^Iosed  in  a  ))ul]>y  substance.  The;^  have  a  tlavor  not  unlike  the  tamirind, 
contain  a  considerable  auiount  of  saccharine  matter,  and  are  wholeHome  and  nntiv 
tious.  IJotli  varit^ticM  are  u'^ed  by  the  Yuma  Indians  for  food.  They  gather  tiie 
beans  in  large  quantities  wIm'U  ri[>e,  and  reduce  them  to  Hour  by  grinding  betweeii 
two  stones.  Large  quantities  are  also  sold  to  the  whites,  and  ush\1  as  food  tor  bonei 
and  cattle.  The  me.siiuite  tree  also  furnishes  a  kind  of  gum,  which  has  the  same  propff* 
ties  as  gum  riiabio,  and  can  be  use<l  for  all  pur|>OHes  to  which  the  latter  ii»  apphed. 
It  Hows  from  the  barh  of  the  Ufe  during  the  summer  months,  and  hardens  on  oxpo- 
sun^  to  ( he  air. 

On  the  niesHM,  which  l)order  on  the  river-bottoms,  tlw  vegetation  is  reiy  scant,  ind 
oonhists  of  a  few  stunted  me^quite  trees  aud  several  varieties  of  oaotna. 

CAMP  M'DOWELL. 


Latitude.  X)-  40  :  longitude.  Ill  "  -lO  .  Mehtjuite  wood  and  ])alo  verde.  abound  in ; 
biful  <|nantiiies  on  the  jilains  suiTounding  this  post.  Cottouwo«>d  is  plentiful  ii 
Salt  River  boi{«)in,  ami  from  these  sources  the  post  is  sn])pliiHl.     As  the  niesqiiitc 

II  .    .'        I^        -_.  At.        1      ^1  A.A        ...1      ».• 1        ._!_.      •     -      a1.     .      1       _^ _       •- 


tiful  <|nantiiies  on  the  jilains  suiTounding  this  post.  Cottouwo«>d  is  plentiful  in  tbe 
Salt  River  boi{«)ni,  ami  ironi  these  sources  the  post  is  sn])pliiHl.  As  the  niesqiiite and 
palo  v«'rde  jjie  o:'.^h<?rt  growth,  and  the  eottonwooil  fouud  only  in  the  botton^Sf  it  can* 
not  be  said  ihrit  i here  is  aii>-i]>ing  like  a  Ibiest  in  this  vicinity.  The  mesquite  and 
palo  verd'?  an-  a  very  hard  wood,  the  tonuer  of  a  dark  cv.»U«r,  the  latter  light.  CottflB- 
woo<l  is  soft  auil  ligni. 

The  elevMiion  of  the  post,  taken  harom«'iTieai]y,  is  l,'^*yO  fetit  above  sea-leveL    Th» 
rainfall  at  the  j>ost  during  the  yci'.r  l"57(i  was  '^.'JO  inehi\'*. 

FORT   WIIJPrLE. 

'^aiitude,  :V»'   :{:V  ;  uii:;r.tade,  IV2     !W)'.     Thn  eomniaiiding  oiileer  reports  iha*  tb^ 

oivstn'  ii'.  I  lie  viriuity  (sf  tiiis  post  eon.sists  piineipally  nt  pine  (^])il.eh  and  sprnw^f 

,uniper,  e«  th'r,  s<:nil)  oak,  .»ini  MJiue  uian/aniia.     A  belt  nf  limber,  principally  pine, 

■ulled  tin-  Jiiadslia'A  ti:iiber-beit.  extend-*  abijut   lony  miles  Mmth  ami  twelve  milffl 

''«t,  and  is  alunn  t\v(ii!.v  iiiiK-s  in  svidih.  To  tin*  east  the  iiniber  (pine  and  scrnb- 
-tK)e\teinN  ;iln"Ut  font  niib  s.  'i'o  (he  n<^nli  iln-n*  is  but  little  timber.  The  piuB 
iinlxT  is  liipidlv  disaj)]n'aring,  sni»]>lviii.i^  the  hjiw-inills  in  this  vicinity,  and  for  fuel, 
"lie  arable  bind  is  not  mvy  t>.ien>ivc;  cultivation  is  eonhned  to  valleys  th.it  retain 
w^istuiv,  and  the  rainfall  is  iirineiiinlls  relied  upcvn  for  8U(rcef<s.  In  very  <liy  seaaoni 
'hj  croj,  is  an  entire  failure.  An  i'lstaiio;  of  this  kind  oceurixMl  last  year,  when  scarcely 
^Aain  en<iu -rh  was  raised  by  I  he  farmer^  to  supply  their  own  wants.  The  largest-  aiaUfl 
ract  (about  one  iluxisand  acreb)  is  on  \Vil!(»w  Creek,  ami  three  or  four  thousand  MW 
»:ii  -  T..,     »,,    ..-..!,,. .,!.».    ..v'l       ,v    111.  f:ir:nt>rs  depend  on  the  natnralwatei^flapplji 
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there  being,  except  for  garden-spots,  no  irrigation  by  aceqnias.  There  are  but  few 
streams  of  water,  and  none  that  can  be  relied  upon.  Granite  Creek,  in  the  neighbor- 
hoo<l  of  the  post,  is  moat  of  the  time  without  running  water,  and  the  supply  for  the 
post  is  obtained  from  wells  sunk  in  the  bed  of  the  creek. 

The  principal  products  in  this  vicinity  are  com  and  potatoes.  Gk>od  grazing  Ib  to 
be  found  in  lavornble  seasons. 

CAMP  LOWELL. 

Latitude,  3-2^  12'  65";  longitude,  110^  52'  55".  This  post  is  located  on  the  Rillito, 
about  eight  miles  south  of  tne  hijjhest  peak  of  the  Santa  Catarina  Mountains,  about 
seven  miles  east  of  Tucson,  in  Pima  County,  Arizona.  Latitude,  32°  12'  north;  longi- 
tude, 33^  49'  west;  altitude  about  2,5:J0  foct  above  the  sea  by  barometer. 

The  Killito  River  takes  its  rise  by  three  distinct  streams  in  the  Santa  Catarina 
Mountains.  This  river,  or  rivulet,  and  the  brunches  which  unite  to  form  it,  like  the 
nitgority  of  the  streams  in  Arizona,  sink  in  many  places,  and,  running  under  ground 
for  some  distau*  o,  rise  again.  It  is  insimilicant  in  size  at  this  point,  but  its  bed  en- 
larges as  it  descends  to  join  the  Santa  Ciuz,  nine  miles  north  of  Tucson.  Its  waters 
cease  to  run  above  ground  about  a  mile  below  the  camp,  and  do  not  rise  again  until  they 
join  the  Santa  Cruz.  The  alluvial  deposit  at  this  camx)  is  about  two  feet  deep,  resting 
on  a  layer  of  calcareous  sedimentary  deposit  from  two  to  four  feet  in  thickness.  Under- 
neath this  is  a  layer  of  gravelly  earth  about  fifteen  feet  thick,  and  below  that  a  stratum 
of  clay  from  cme  to  two  feet  thick,  when  a  bed  of  gravel  of  unknown  thickness  is 
reached,  in  which,  at  a  depth  of  from  live  to  ten  feet,  living  water  is  obtained. 

The  rainfall  is  chiefly  in  July  and  August,  aggregating  for  an  entire  year  from  7  to 
15  inches. 

Cottonwood  grows  at  intervals  on  the  banks  of  the  Rillito  and  Santa  Cruz,  and  in 
some  places  attains  considerable  proportions. 

There  are  forests  of  excellent  white  pine,  interspersed  with  a  few  pitch  pines,  in  the 
Santa  Catarina  and  Santa  Rita  Mountains,  but  they  are  difficult  of  access.  The  white 
ash  and  white  oak  attain  a  considerable  size  in  the  foot-hills  in  the  eastern  part  of 
the  reservation,  and  on  the  borders  of  the  stream  the  alder  and  sycamore  grow  quite 
large. 

With  few  exceptions  the  mesouite  trees  are  very  small  and  stunted  in  the  mesa,  but 
in  the  valley  of  the  Rillito,  and  in  that  part  of  the  Santa  Cruz  Valley  north  or  the 
San  Xavier  mission,  south  of  Tucson,  they  grow  quite  large— woidd  make  excellent 
lumber  for  some  puq)oses,  and  are  unsurpassed  for  fuel. 

The  drainage  of  the  post  is  natural,  the  ground  being  somewhat  rolling.  That  por- 
tion of  the  water  which  is  not  absorbed  by  the  soil  passes  off  rapidly  to  the  stream. 

OAMF  THOMAS. 

There  are  no  forests  in  the  immediate  vicinity  of  the  post,  timber  being  very  scarce, 
consisting  of  only  two  principal  varieties — cottonwood  and  mesquite.  A  fine  belt  of 
the  former  grows  along  the  banks  of  the  Gila  River,  near  which  this  post  is  situated. 
The  growth  is  not  dense,  but  the  tree  attains  a  considerable  heisht,  with  a  trunk  of 
proportionate  thickness.  Cottonwood  belongs  to  the  ceuus  PopuTuSj  a  soft  wood,  and 
18  principally  uHe<l  in  the  construction  of  the  houses  of  the  country,  being  almost  worth- 
less as  tiro-wuod. 

Mesquite  beloncrs  to  the  class  of  hard-wood  trees,  and  grows  in  fair  quantity  in  the 
vicinity  of  the.  ]>ost,  but  sparsely  on  the  adjoining  plaius.  It  attains  a  height  of  about 
thirty  ie'?t  with  proportionate  thickness;  its  woo<l  makes  excellent  timber  for  wagoa 
spokes,  &c. 

The  elevation  of  this  portion  of  the  valley  is  approximately  2,500  feet  above  sea- 
level.  Tho  approximate  annual  rainfall  is  14  inches.  The  values  for  the  ramfall 
and  elevation  are  approximations  because  there  are  no  instruments  here  by  which  to 
obtain  the  exact  ones. 

CAMP  VERDE. 

Latitude,  31  ^  ?>7' ;  longitude,  111°  55'.  Neither  immediately  nor  within  thirty  miles 
in  any  «lirection  from  this  post  are  there  either  forests  or  even  trees  of  a  respectable 
size.  A  ft?'.v  I'ottonwood  grows  on  the  banks  of  the  Verde  River  and  its  tributaries; 
a  few  o.ili,  ash,  and  sycamore  trees  along  Copper  Caflon  Creek,  and  a  few  scrub  cedars 
and  pifioijs  are  found  on  the  foot-hills.  There  is  not  enough  wood  of  any  and  all 
kinds  fouTul  on  the  reservation  to  supply  the  post  with  fuel.  On  the  Mogollon  Mount- 
ains, from  thirty  to  lifty  miles  distant  from  tne  post,  and  at  an  elevation  of  (>,000  feet 
and  upwards,  there  are  primeval  forests  of  pine.  In  some  places  the  growth  is  dense 
and  the  trees  of  respectable  dimensions.    Tnese  forests  extend  from  the  northwest  to 
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a  little  sontli  of  east  of  this  post,  and  vary  in  width  from  fifteen  to  forty  milefl.  Te 
the  west  and  sonth  of  the  post  the  hills  are  destitiite  of  trees  of  any  magnitude.  On 
the  western  slope  of  these  hills  occasional  pineries  are  found  in  some  sueltcovd  localitiet. 
With  the  exception  of  the  pine  no  timber  is  found  available  for  any  pnxpoae  except 
fuel  and  fencing.    Tlio  hard-wood  trees  are  almost  i]ivariably  hollow. 

The  post  is  situated  in  a  large  valley  of  the  Venle  River  at  an  elevation,  barometri- 
cally ascertained,  of  3,5(K)  feet. 

The  average  yearly  rainfall  Is  8.97  inches. 

The  country  for  sixty  miles  to^the  north  and  noiiawest,  for  ten  miles  direct  ^reat, 
and  for  fifty*  miles  east,  is  drained  by  the  Verde  River,  whose  principal  tribatiriM 
before  reaching  this  post  are  Hell  Cahon,  Oak  Creek,  and  Beaver  CreeK.  Four  milfli 
below  the  post  and  to  the  southeast  Clear  Creek  runs  into  the  Verde  River.  All  thM 
streams  drain  the  southwestern  slope  of  the  MogoUon  Monntains,  become  veiy  low  h 
the  dry  season,  and  are  liable  to  sudden  and  heavy  floods  in  rainy  season^  and  wlien 
the  snow  melts  in  the  spring.  The  general  direction  of  the  Vercfe  Riverthrongh  fhi 
valley  in  which  the  post  is  situate,  &at  is  for  about  thirty-five  or  forty  miles,  is  ftm 
northwest  to  southeast. 

CALIFORNIA. 

CAMP   GASTON. 

Is  situatedin  Iloopa  Valley,  Humboldt  County,  California.  Latitude,  41^  &  north; 
longitude,  I^^IS'  west.  Elevation,  397  feet.  The  country  surrounding  the  post  for 
eighty  to  one  hundred  miles  (and  how  much  farther  is  not  known)  is  very  roi^  snd 
mountainous,  and  a  large  portion  of  it  very  heavily  timbered,  consisting  of  black  and 
live  oak,  pines,  yellow  spruce,  and  fir,  cedar,  redwood,  maple,  madrona,  &o.  Hie 
lines  of  drainage  are  Mad  River,  Eel  River,  Redwood  Creek,  Trinitv,  Kkunath,  and 
Salmon  Rivers.    The  general  direction  is  northwest,  and  empty  into  tne  Paoifio  Oeean. 

Rainfall  from  April  1,  1877,  to  April  1,  1878,  69.41  inches. 

CAMP  BIDWELL. 

Latitude,  41°  51'  34'' ;  longitude,  12(P  5'  59^'.    Elevation  above  sea-level,  4,680  ftet 

The  commanding  officer  reports  that  the  extent  of  timber  is  limited,  being  oonfined 

to  the  moun|;ains  (Warner)  on  the  west  side  of  Surprise  Valley,  between  it  and  GooiB 

Lake,  a  distance  of  about  fifteen  miles,  half  of  which  di8t>anco  probably  has  timbv, 

and  extending  in  direction  of  the  mountains  fifteen  or  twenty  miles. 

The  drainage  on  this  side  is  by  small  creeks  which  empty  into  a  lake  in  Smpritt 
Valley  without  an  outlet.  The  timber  is  principally  white  pine  and  ipows  from  one 
to  three  and  a  half  feet  in  diameter  at  bottom,  making  quite  excellent  lumber.  Thcee 
trees  generally  grow  at  some  distance  apart  and  are  straight,  clear,  and  tall.  Added 
to  the  white  pine,  cedar  (red  and  white),  mountain  mahogany ,  and  cotton  wood  (alonf 
the  creeks)  are  found  in  limited  qiiantities.  The  timber  seems  to  have  been  catvmf 
considerably  and  does  not  appear  to  be  renewing  to  any  extent.  The  average  elevir 
tion  at  which  the  ])ine  grows  is  about  5,200  feet,  the  others  somewhat  lower.  ATe^ 
age  rainflEbll  about  17  inches. 

NEVADA. 

M'DERlVnTT   CAJVrP. 

Latitude,  41°  58'  3''  north;  longitude,  117°  45'  west.  The  commanding  officer  R>porti 
post  at  an  altitude  of  4,700  feet.  Average  rainfall  since  1871  (per  observations),  7.14 
nches.  No  forests  in  vicinity,  even  fuel  being  obtained  thirty  miles  away.  F^ 
"»xall  cotto^^iwoodp  OP  '*'y^*'  >ar^**  ^'  Gruin»^'<»  Hiver, 

'HXEGOK 

-  .RNEY'OAlVrP. 

ijaiiLuUv  ^.j^  3U'  I  /rih;  iv/u^iuide,  ii8°  30'  west.  Tlie  only  timber  in  vicinity  of  poet 
s  that  covering  the  Blue  Mountains,  and  consists  of  pine,  fir,  and  tamarack,  which  axe 
ound  in  great  abundance  in  sound  and  healthy  condition  making  excellent  lumber, 
i  belt  of  timber  extt^nds  north  to  the  Snake  River,  is  two  hundred  miles  in  length  and 
eventy-five  in  width.  Average  elevation  (by  barometer)  6^500  feet.  Direction  of 
Iraiiiage  hue'   I'^Hh  tr    >T*9nchos  of  the  Columbia  and  Snake  Rivers.    Average  ninfiJl 

1  'V*  'rtrtl^AP 
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FOBT  STEVENS. 

Latitude,  45°  40" ;  longitude,  122^  4(K.  This  reservation  consists  of  about  640  acres, 
bounded  on  the  north  and  east  by  the  Columbia  Kiver  and  on  the  west  by  the  Pacific 
Ocean ;  to  the  south  are  extensive  sand  plains  now  covered  by  a  coarse  srass  much 
liked  by  cattle.  The  plains  have  evidently  at  one  time  been  the  bed  of  a  Day  or  arm 
of  the  ocean.  The  whole  reservation,  with  the  exception  of  this  portion  where  tho 
works  and  quarters  for  officers  and  men  stand,  is  covered  with  a  dense  growth  of  hem- 
lock and  pine  which  is  almost  impenetrable,  caused  by  the  thick  growth  of  under- 
brush which  consists  of  alder,  salmonberry^  blackberry,  and  ferns,  which  grow  to  a 
gigantic  size.  The  elevation  of  the  reservation  above  high  water  has  a  mean  of  about 
eleven  feet.  The  soil  is  a  black,  sandy  loam,  very  porous ;  therefore,  notwithstand- 
ing the  heavy  rainfalLthe  surface  is  comparatively  dry.  The  annual  fall  of  rain  is 
very  great,  being  for  1877,  94.30  inches,  and  for  1878  to  May  1,  24.27  inches. 

The  country  surrounding  this  point  has  about  the  same  characteristics,  the  Oreeon 
side  of  the  Columbia  River  being  for  some  distance  back  low  and  sandy.  In  the  shel- 
tered places  (from  the  southeast  and  northwest  winds)  producing  inmost  anything,  but 
being  specially  adapted  to  vegetables  that  require  a  great  deal  of  water. 

On  the  opposite  side  of  the  river,  in  Washin^on  Territory,  the  land  rises  abruptly 
from  the  beach  to  a  height  of  several  hundred  feet,  and  is  as  densely  covered  with  the 
same  kind  of  timber  and  under  brush  as  the  reservation. 

FOBT  KLAMATH. 

Latitude,  42°  43'  41'' ;  longitude.  121^  55'.  Report  states  that  the  forest  area  is  coinci- 
dent with  the  mountain  area,  and  embraces  at  least  two-thirds  of  the  acreage. 

The  main  lines  of  drainage,  other  than  the  slopes  of  the  mountain  ranges,  are  south 
and  west  by  the  Klamath  River;  south  by  the  McCloud,  Sacramento,  and  Pitt  Rivers; 
west  by  the  Rogue  River,  and  north  by  the  Deschartes  River. 

The  general  elevation  of  the  interior  valleys  east  of  the  Cascade  Range  is  about 
2,000  feet,  west  of  the  range  about  4,000  feet,  of  the  table  lands  5,000  feet,  and  of  the 
monn tains  8,000  feet.    These  elevations  have  been  obtained  barometrically. 

The  rainfall  of  the  Klamath  Lake  country  is  —  inches,  obtained  by  rain-gauge  and 
estimate. 

The  Cascade,  Siskiyou,  and  Blue  Mountain  ranges  are  densely  covered  with  forest 
trees,  consisting  mainly  of,  1st,  all  the  varieties  of  fir ;  2d,  several  varieties  of  pine, 
among  wliich  are  the  sugar  pine,  white  pine,  screw  pine,  and  spruce  pine;  3d,  the 
white  cedar;  4th,  yew ;  5th,  live  oak ;  6th,  burr  oak ;  7th,  Jack  oak;  8th,  laurel;  9th, 
swamp  maple,  and  10th,  aspen.  On  the  eastern,  northern,  and  generally  higher  and 
colder  8loj)e8  of  the  ranges,  with  the  exception  of  a  few  aspens,  only  evergreens  are 
found.  The  deciduous  trees  are  found  on  -the  lower  foot-hills  and  warmer  slopes  of  the 
mountains.  The  growth  of  forest  in  the  mountains  is  rank  and  increasing ;  in  the 
valleys  and  table-lauds,  spfirse  and  decreasing.  The  main  growth  of  forest  is  confined 
to  the  mountain  areas  or  the  immediate  vicinity,  and  is  very  extensive* 

IDAHO  TERRrrORY. 

FORT  BOIS£. 

The  commanding  officer  reports  that  there  is  no  forestry  bordering  on  the  plains  in 
this  vicinity.  The  nearest  body  of  timber  is  about  ten  nnles  northeast,  and  extends 
some  thirty  or  forty  miles  into  the  mountains,  and  consists  of  white  pine,  fir,  and  Cot- 
tonwood in  abundance.  The  nearest  line  of  drainage  is  the  Bois^  Kiver,  about  one 
mile  west.  The  Bois6  empties  into  the  Snake  River  about  sixty  miles  southwest  of 
this  post  at  a  place  called  Old  Fort  Bois^. 

The  elevation  of  this  post  is  2,892  feet  above  the  level  of  the  sea.  The  rain- fall  at 
the  post,  taken  from  the  official '' rain-gauge''  at  post  for  the  last  five  years,  averages 
14.33  inches  per  annum. 

FORT  LAPWAI. 

Latit  ude,  46^  32' ;  longitude,  116°  40'.  The  post  surgeon  reports  that  the  forestry  on 
the  military  reservation  of  this  post  consists  of  a  few  cottonwood  trees  bordering  on 
the  creek,  running  through  the  small  valley  in  which  the  post  is  built. 

Along  the  course  of  the  small  streams  emptying  into  the  Lapwai  Creek  and  the 
Clearwater  River  a  few  scattered  cottonwood  trees  are  found. 

At  a  distance,  varying  from  eight  to  ten  miles  to  the  south  and  about  the  same  dis- 
once  to  the  east,  on  a  spur  of  uie  Blue  Mountain  Range,  called  the  Salmon  River 
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Monntain  and  Craig's  Monntain,  an  oxtensivo  body  of  excel  Tent  timber  is  fonnd,  reach- 
ing from  tbo  Snukt^  River,  near  tbe  moutb  of  8a]]nou  Riv«'T-,  to  and  Across  the  Nortk 
Fork  of  the  Clearwater,  Home  sixty  miles.  This  body  of  timber  is  supposed  to  extend 
even  into  Montana  Territory.  It  is  eHtii»iar-d  that  this  beJt  is  fi:x>m  tive  to  ten  milcfl 
in  width,  and  consists  of  wliite  and  yellow  pine,  red  and  yelloTv  fir,  and  winteoedv. 
This  timber  is  of  lar;:;e  f;r(>wih.  and  valuablo  for  lumbering^  purposes.  Spmce  ud 
tamarack  art^  found  (»n  ihe  Lolo  Creek,  a  tributary  to  the  Clojirwatcr.  yewtreen  ooe 
foot  in  diameter  are  found  <in  tlio  mountains,  also  monntain  mahogany  of  small  nn. 
Silver  birch  is  found  on  the  upi>er  part  of  tho  Clearwater. 

From  these  timbered  ranges  1  he  whole  supply  of  wood  for  lumbering  pniposes,  and 
even  for  fuel,  nnist  bo  obtained,  as  the  ^eater  portion  of  thiH  section  of  thecomitiy 
consists  of  grassy  plains  and  rolling  hills,  devoid  of  shade.  White^pine  logs,  flrefert 
in  diameter  and  one  hmuired  f(^et  in  length,  without  a  knot,  have  been  raftetl  down 
the  Clearwater,  furrishing  tho  finest  quality  of  lumber  for  finishing  purposes. 

At  Kamiah,  a  settlement  of  tho  Nez  Perc6  Indians,  whore  are  numerous  fannsof 
these  Indians,  they  have  p!ante<l  siveral  fruit  trtjes.  The  cultivation  of  forest  tnei 
ooald  here  bo  successfully  carried  on  and  with  but  little  trouble. 

The  altitude  of  tho  i>ost  is  about  1,000  foot,  as  indicated  by  an  aneroid  baiometir, 
made  by  Beck,  of  London. 

The  average  rainfall  for  a  period  extending  over  ten  years,  fW>m  1868  to  1877,  incJo- 
live,  is  14.83  inches;  mean  average  temperature  for  ten  years  ih>m  1868  to  ISTT.incln- 
dve,  52^19^. 

WASIins^GTOX  TERKITORY. 

FORT   COLVILLE. 

Latituile,  43^  AV ;  longitude,  ll?*^  5.7.  The  commandhig  ofiQcer  states  that  his  facit 
itics  for  determining  the  iuforination  re<iuircd  are  so  limited  that  it  is  imtXMsibld  fiff 


FOET  GANBY. 

Latitude,  ^Cr- 10'  32":  longitude,  124-  3'  13".  Tho  entire  region  around  the  postis 
covered  with  jiriniitive  forests.  On  the  north  bank  of  the  Columbia  River  Ax)m  Cape 
Disapnointnieiit  to  The  I):»lles  tin*  ooiiiitry  is  densely  wooded,  tho  timber  belt  mnning 
back  a  considerable  distance.  In  innnediato  vieiniry  of  post  fixuu  Jiaker's  Bay  to 
Shoahvater  Bay,  :il>(iul  six  niilcj;,  the  tiuiber  is  almost  unbroken;  country  hilly  with 
no  distintit  line  of  drainp^e;  ele\alion  from  two  to  three  hunilred  feot.  Hainl^ill  dar- 
ing winter  ]*^7r>-'7(>,  31.(17  inches:  summer  1870,  f).-!'.)  iTiehes:  lH7r>,  7().<ir>  inches;  Ifffi, 
09.5^  inches.  The  timber  \^  <*fniip(»M'd  of  K]>ruee,  lir,  pine,  hemlock,  beech,  and  Tim 
maple,  and  alder,  willow  aiid  cralj-i;i»i)ie  in  low  x>oi-tions  and  considerable  qnantitiMi 

FOUT    WALLA   WALLA. 

Tho  post  ;  l)T^ln!:in^^•l■  siaft  s  rl.;it  tlirre  is  nn  growth  di-'-ers  ipg  the  name  of  forest  in 
thiM  puit  of  tl!«;  v-ouii(iy.  'i'lij'iv  jjpt'  seme  plnrs.  ■iiinnM's,  and  (.t'dai":>.  irom  which  fair 
luu'l'M'  i'<  tfbtM'THM),  (K\  the  ni<»mitni.is'  wiiliin  tifiy  niil(\s;  riid  cotlonwood,  willoWf 
bhujk  bii'l;,  'Uid  h;i\vil;i;in,  and- pi'obublj"  many  ntln-r  tiv'-s  tJiat  un^  of  littjd  or  DO 
value,  gri'V/  tiloiijr  t'le  -.tr.-am.-i. 


wi^T  of  the  f-^tvuf-P  " 

..>r  TOWN  SEND. 

.Ml  -         >,\u^.^    M.i->iics  I  lie  ibllr.winpf  interesting  report  of  the 

i  ^(^<'  'ii  ol  Washington  TeiTiti)ry: 

fill  .^rii!i..i  :ti..  J  *h;'  I'Jth  i;i*i!nnt,  askin*;  for  infonnation  in  relation  toth© 
op'stiy  oi  ;M.i  si'<'ii(m  of  tli«*  eoiintry.  lias  hei'u  ree«?ived,  Jtud  in  reply  I  will  gpivesnch 
acts  as  \y.y\  r-  <'oine  v,  i^iiin  my  jx'isonal  oljservntion,  together  with  such  as  are  found  in 
he  oihe\'il  rr]»oriM<»rthi'  env;ijn'er.'.  ol  ilio  NonlnTU  l*acilic  l!oi1r<iad  and  the  Burveyon 
A  the  land  oOice.  A  fount  r  sni'veyor-gei.eial  for  Washington  Territory  says  of  the 
atdo^  v»**»t  o     be  0;iwm»'1*^  Moa"*»^ins  t>*it  it  covers  an  area  of  about  twenty  thov 
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sand  squares  milos  (cxolusivo  of  interior  waters),  three-fourths  of  which  are  timbered 
lands.  The  timber  consists  of  fir,  cedar,  pine,  sprnoe,  hemlock,  oak,  maple,  cotton- 
wood,  ash,  dogwood,  alder,  and  some  of  the  smaller  varieties,  such  as  vine  maple,  crab- 
apple^  madrone,  and  wild  cherry.  The  amount  of  fir  exceeds  all  the  other  varieties 
combined^  and  the  oedar  stands  second  in  quantity.  As  the  fir  exceeds  all  other 
varieties  in  quantity,  so  it  does  in  qnality  and  utility,  being  valuable  for  ship-build- 
ing, fencing,  spars,  and  indeed  almost  every  purpose  for  which  wood  is  used.  It  is 
stronger  than  white  oak. 

The  hIzo  of  the  fir  trees  and  the  number  growing  upon  civen  acres  in  good  timber 
districts  is  almost  incredible  to  residents  upon  the  Atlantio  slope  of  the  continent. 
Trees  oft-en  measure  320  feet  in  length,  more  than  two-thirds  of  which  are  free  from 
limbs.  Fifty,  sixty,  and  sometimes  us  liigh  as  eighty  good  timber  trees  grow  upon  an 
acre  of  CTouud ;  from  sixty  to  one  hundri'^d  and  twenty  thousand  feet  is  the  common 
vicld.  The  lo^jpers  work  no  timber  producing  less  than  30,000  feet  per  acre.  Over 
nundreds  and  hundreds  of  square  miles  of  area  does  this  unequaled  timber  exist, 
astonishing  for  its  size,  perfection,  and  durability.  In  the  immediate  vicinity  of  the 
tide- waters  of  Pu/^et  Sound  the  timber  suitable  for  milling  purposes  has  been,  in  a 
measure,  cut ;  sufiiciout,  hovrever,  remains  standing  to  give  the  forest  the  same  dense 
appearance  it  exhibited  in  early  days;  but  in  the  interior,  only  a  few  miles  fh)m  tide- 
water, the  primeval  forest  still  exists  in  all  its  grandeur. 

On  the  immediate  coast  of  the  Pacific  Ocean  the  forest  growth  is  composed  princi- 

Sally  of  hemlock  and  spruce.    This  prevails  as  far  up  the  Strait  of  Fuca  as  Clallam 
ay,  where  the  fir  be^ns  to  make  its  appearance  and  feirther  up  takes  preoedencei 
spruce  and  hemlock  being  quite  scarce  except  on  some  of  the  river-bottoms. 

The  whole  of  the  region  between  the  Columbia  River  and  the  sound  is  covered  with 
dense  forest  iiiterHpersed  with  prairies  of  considerable  extent,  and  lakes.  The  forest 
coiite»  directly  upon  the  shores  of  the  lakes  and  bounds  the  prairies  with  a  full,  dark 
wall  of  foliage.  This  is  the  general  rule,  but  in  some  places  the  forest  bordering  the 
open  spaces  is  composed  of  deciduous  trees,  such  as  alder,  maple,  ash,  poplar,  and 
crab-ni)ple,  with  a  dense  thicket  of  salal  (Gaulikeria  ihalUmf)  salmon  uerry,  bear  berry, 
and  otlier  shrubberj . 

Through  the  region  west  of  Hood's  Canal  is  the  chain  of  mountains  known  as  the 
Ol^'uinic  Uange,  extending  from  Hood*s  Canal  to  Elwha  as  snow-covered  peaks,  and 
from  Elwha  to  Cupe  Flattery  as  mountain  and  hill  of  lesser  altitude.  The  elevation 
of  thrt  moimtains  of  the  Olympic  Ran^e,  as  observed  by  the  surveys  of  the  American 
and  Eugli>h  oflicers  on<j:au;eil  ia  surveying  the  coast,  shows  that  the  three  highest  peaks 
lie  south  of  tho  dint  a  nee  between  Port  Angeles  and  Crescent  Bav  on  I'uca  Strait,  and 
measure  li'spectivel y  n,r>4r)  feot,  r),275,  and  ?),012.  The  highest  o/theso  peaks  is  Mount 
Olympus.  These  bvights  wore  ascertained  by  tnanguTation.  To  the  westward  of 
these  peaks  the  rai);4;e  ^raduiilly  <lecreaftcs,  the  highest  peak  south  of  Clallam  Bay  being 
4,000  leet,  ami  at  Capo  Flatterj-  1,000.  All  these  mountains  up  to  the  snow  line  are 
covered  with  n  dense  and  almost*  impenetrable  forest.  Innumerable  rivers  and  streams 
of  various  sizes  ilow  from  these  mountains  into  the  Strait  of  Fuca  on  the  north,  into 
the  Clu'liaiis  Kiver  on  the  south,  into  Hood's  Canal  on  the  east,  and  into  the  Pacific 
Ocean  on  the  west,  srrviiij;  to  drain  avast  region  of  most  excellent  lands,  particularly 
on  the  sontbeni  slope,  where  ext^^nsive  prairies  and  a  general  rolling  country  easily 
cleartMl  offer  jrrear  iiidiu'i^nients  to  emip^anls  in  search  of  homes. 

The  l)asiu  ( oni  .iniijn;  the  Tvatersof  Pu«jet  Sound,  which  are  now  understood  to  mean 
nil  ihos*^  wpt.Ts  iueliMl*. <l  between  Budd*8  Inlet,  the  extreme  southern  portion,  and 
Capf*  rial ;( ;y  al  liny  i:ntranee  to  Fu»^a  Strait,  is  bounded  on  the  west  by  the  region 
just  !l'.s'ri1)»  J,  and  on  tht*  east  l»y  the  Cascacle  Range  of  mountains,  ahio  covered  to 
the  limit  (>f  imti*  tual  suow  with  the  same  magnificent  forests,  which  arc  traversed  by 
ten  rivers  whii  Ii  .!«i\v  down  frum  the  Casca<lo  Mountains  and  empty  into  the  sound, 
furni>^hii.;jr  ten  al-uvial  \  alleys  of  afcricultural  land  and  supplying  for  logging  pur- 
poses lu'aily  a  tin  i.-aud  nrUs  of  iiihuid shore  line. 

Of  t\w  raiiifa!)  o^'  tin  r^j^iori  west  of  the  Cascade  Range  I  will  quote  from  a  paper 
on  till  mett.'orohvtcy  «»f  the  n*gion  lying  west  of  the  Cascade  Raur:<i  of  mountains, 
which  1  prej»'ire(l  ior  ilie  Aeadomy  of  Natural  Sciences  at  Ohnnpia,  W.  T.,  which  was 
also  nutl  1»<  t' IV  that  society  on  the  18th  of  March  last,  in  which  I  show  from  my  own 
pt'r>oiial  oh  t  rvatioiis  as  well  as  from  the  official  records,  which  are  shown  in  the  re- 
port ui  the  >mith»ioinnii  Institution  on  the  annual  precipitation  of  rain  in  the  United 
»^tates  (No.  'j*>j  C.j.Mtri hut  ions  to  Knowledge),  that  the  rainfall  varies  considerably  in 
diii*  rent  liMali.ii -^  on  Pu«j:«'t  Sound. 

At  Nc -ill  Ihiy.  at  tlu-  entiaiice  of  the  Strait  of  Fnra,  the  mean  annual  rainfall  is 
Vs,i.'.)'i  in(  In  s,  wii:»  li  is  greater  ih;ia  th.it  of  any  recoixUd  place  on  the  American  con- 
tin«>T\;  ex(  ej»i  V«  ra  Cn./,  in  Mexico,  where  lt^3.v!0  inches  are  recorded  as  having  fallen 
in  l-^;'.'.'.  As  we  cciwe  up  the  Strait  we  lintl  the  rainfall  decreases  thus:  At  Esquimault 
B.  C,  theT»H':»n  annual  proeipitation  is  65  inches ;  ot  Victoria,  00  inches;  at  Frazer 
River,  'ol  inches;  at  the  American  Camp  on  Ban  Juan  Island,  ^.53:  and  at  Port 
Townsend,  13  inches.    The  last  is  f^om  the  observations  of  the  tidal  oMerver  at  tha 
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wharf  at  Port  Townsend  for  the  United  States  Coast  Snr\'ey.  This  will  probably  ditfei 
from  the  rt'cords  kept  at  the  military  post  at  Fort  Townsend,  where  there  is,  I  think, 
a  greater  rainfall  which  increases  both  at  Chemalcnm  and  Port  Discovery,  althooch  at 
the  two  latter  ])lace8  no  official  records  have  been  kept.  At  Bellingham  Bay,  as  shown 
by  the  records  kept  at  Fort  Bcllinghnm  in  1858,  the  mean  rainfall  was  129.fi7 ;  at  Steil*- 
ooom,  4t{.48 ;  and  at  Olympia,  althongh  I  have  no  data  to  refer  to,  I  am  informed  that 
the  rainfall  is  in  exceHS  of  that  at  Steilacoom.  The  canses  which  operate  to  prodnce 
tliis  great  dissiuiilnrity  in  the  meteorology  of  Puget  Soand  are  set  forth  at  length  b 
the  paper  I  have  alluded  to,  but  their  length  will  prevent  me  from  giving  a  detailed 
description.  I  may,  however,  add  that  my  views  were  adopted  by  the  Academy  of 
Natural  Sciences  as  authentic  and  satisfactory. 

A  subject  of  great  interest'  to  this  Territory  is  the  climatic  influence  exerted  by  onr 
forests,  and  what  results  are  likely  to  follow  the  diahoncatUm  or  clearing  away  of  thfifla 
forests. 

The  action  of  forests  on  the  climate  of  a  country  is  very  complex,  and  there  does  not 
appear  to  be  much  unanimity  of  opinion  among  scientists  on  the  subject,  firam  wan 
of  a  general  and  extensive  study  of  the  phenomena.  Such  scientists  as  Arrago,  GaT- 
Lussac,  Beugnot,  Gasparin,  Schubler,  Humboldt,  Bonpland,  Dutrochet,  &c.,  eqaally 
vary  in  their  opinion  ;  in  fact,  it  would  bo  almost  impossible  to  bring  leiis  proof  to  the 
solution  of  a  question.  And  if  so  much  uncertainty  rests  upon  the  decision  of  the 
European  scientists,  how  much  more  so  may  be  said  of  any  conclusions  we  may  airive 
at  respecting  the  climate  of  Washington  Territory,  where  comparatively  nothing  has 
been  done  in  the  way  of  scienti^  observation!  This  much,however,  mav  be  said 
with  certainty,  that  but  little  apprehension  need  be  felt  that  the  forests  of  Western 
Washin^on  Territory  will  ever  bo  extinct,  although  the  timber  trees  may,  after  a  long 
series  ot  years,  become  as  scarce  as  those  of  the  State  of  Maine. 

It  is  a  well-known  fact  that  the  fir  of  Puget  Sound  has  a  wonderful  vitality  ud 
tenacity,  as  may  be  seen  in  numberless  instances.  Where  the  forests  have  been  cleared 
by  the  ax  or  swept  away  by  destructive  fires,  or  even  in  clearings  that  have  once 
been  cultivated  and  subsequently  abandoned,  the  fir  a^in  springs  up  and  in  an 
incredibly  short  space  of  time  entirely  covers  the  ground  with  an  impenetrable  thicket 
Our  forests  in  this  respect  differ  from  those  of  New  England.  There  the  pine  forest  ii 
succeeded  by  the  onk  and  other  deciduous  hardwood  trees,  but  with  ns  fir  succeeda 
fir.  Whether  this  fact  is  of  any  value  in  deciding  the  question  of  the  climatic  influ- 
ence our  forests  exert,  cannot  now  be  decided ;  and  any  solution  of  the  problem  can 
only  be  a  theoretical  one  until  sufficient  time  shall  have  elapsed  and  a  great  number 
of  reliable  observations  made  from  which  facts  may  be  dckiuced  which  will  enable  na 
to  aVrive  at  certainties. 

I  have  endeavored  in  this  brief  manner  to  answer  the  various  questions  oontained 
in  your  letter  which  really  require  an  elaborate  essay  to  fully  elucidate  all  that  maj 
be  said  upon  the  subject,  but  I  trust  that  even  these  remarks  may  bo  of  service  to  yon 
in  enabling  you  to  prepare  a  more  detailed  statement  for  the  honorable  Commissionei 
of  Agriculture. 

Appended  will  be  found  a  tracing  of  a  skeleton  map  of  this  depart- 
ment. It  shows  the  location  of  the  postB,  and  gives  an  idea  of  the 
drainage  of  the  country. 

Very  respectfully,  your  obedient  servant, 
(Signed)  EDW.  MAGUmE. 

First  Lieutenant  of  Engineers^  U,  8,  -4.., 

Chuf  Engineer  Department  of  Dakota. 


DEPAETME:^rr  OF  THE  MISSOUllI. 

"lE\r'>TTAT?TT?T?S   DEPARTIVrENT  OF  THE  MISSOURI, 

Office  of  the  Chief  ExaiNEEB, 
f^^  ^   "^mvetucorthy  Kans.^  March  26, 1878. 

'•^TR:  111  obedience  to  request  contained  in  your  letter  of  September 
';:>,  1  have  made  eflbrts  to  obtain  intbnnation  on  the  question  of  forestry 
ireas  and  conditions  in  the  vicinity  of  the  various  military  posts  of  this 
lepartmont.  From  some  of  these  posts  full  and  clear  reports  liavebeeD 
,_/»<i'-p/i  oTwi  fT'OTT>  '^tbors  r^^i^oxiv*  that  have  not  been  so  BatiBfiEUStoiy 
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either  because  too  mach  has  been  undertaken  from  a  misunderstanding 
of  tfie  instructions  given  or  for  some  other  reasons  given  in  tiie  reports 
inclosed. 

I  have  not  attempted  to  give  a  summary  of  the  results  obtained, 
because  I  have  hardly  received  material  sufficient  in  quantity  or  adapted 
in  quality  to  such  an  analysis.  I  therefore  forward  herewith  these 
reports  for  the  information  of  the  Commissioner  of  Agriculture  himself. 
The  reports  inclosed  have  come  from  the  commancSng  officers  of  the 
following  posts:  Forts Eiley,  Kansas;  Eeno,  Camp  Supply,  and  Gibson, 
Indian  Territory;  Lyon  and  Garland,  Colorado;  Bayard,  Craig,  Selden, 
and  Wingate,  New  Mexico. 

It  is  also  requested  that  in  forwarding  these  documents  to  the  Com- 
missioner of  Agriculture  a  copy  of  my  last  annual  report  be  sent,  to- 
gether with  copies  of  sheets  Nos.  2  an^  4  Department  of  the  Missouri 
map,  and  a  copy  of  my  map  of  the  Indian  Territory. 
Very  respectfully,  your  obedient  servant, 

E.  H.  EUFFNEE, 
First  Lieutencmt  Ungineers, 

KANSAS.  ^ 

FORT  RiDLEY. 

Captain  T.  E.  EosE,  Sixteenth  Infantry,  reports : 

I  have  tlie  honor  to  state,  in  reply  to  your  commnnication  of  the  29th  nltimo,  that 
any  information  relating  to  the  forestry,  rainfaU,  &.O.,  of  this  region,  must  neces- 
sarily be  imperfect  and  unsatisfactory. 

In  regard  to  the  rainfall,  I  can  only  refer  you  to  the  report  of  Surgeon  C.  C.  Gray, 
United  States  Army,  which  is  herewith  transmitted. 

In  regard  to  the  forestry,  I  have  no  data  from  which  to  give  you  the  required  in- 
formation except  my  own  observation,  which  is  imperfect,  from  the  fact  that  I  have 


leadii^ 

from  the  tops  of  the  high  blufGs  in  the  vicinity  of  the  rivers  and  streams,  there  is  a 
tolerably  thick  growth  of  oak  and  valuable  timber,  interspersed  with  a  few  maples, 
cotton  woods,  and  other  species.  These  gulches  or  cafions  have  generaUy  an  area  from 
one-fourth  to  one-half  mile  in  length,  and  an  average  of  about  fifty  yards  in  width, 
and  from  one-half  to  one  and  two  miles  a{)art. 

On  the  bottoms  of  the  rivers  there  is,  in  many  places,  a  scattering  growth  of  tim- 
ber, generally  of  the  same  kind  as  that  found  in  the  cafions.  I  have  noticed  in  a  few 
places  on  the  river  bottoms  where  there  are  bodies  of  timber  of  several  hundred  acres 
in  extent— one  about  nine  miles  from  this  post  in  the  direction  of  Milford,  on  the 
Republican  River;  another  right  opposite  this  post,  in  what  is  called  the  bends  of  the 
Smoky  HiU  River ;  another  in  the  bend  of  the  Eaw  River,  six  miles  from  here,  in  the 
neighborhood  of  Ogden  and  Manhattan. 

On  all  the  large  creeks  extending  into  the  rivers  there  is  also  a  growth  of  timber. 
None  of  the  timber  in  this  region  is  lar^e  and  stately,  but  is  rather  low,  spreading,  and 
scraggy  ;  neitlicr  is  there  any  body  of  timber  in  this  region  that  can  be  denominated  a 
forest ;  nor  will  the  timbered  land  embrace  more  than  one-fiftieth  of  the  whole  extent 
of  this  region  as  far  as  it  has  come  under  my  observation. 

In  reganl  to  the  elevation,  I  have  no  means  of  obtaining  it,  either  barometiicaUy 
or  otherwise,  nor  do  I  find  it  anywhere  given,  except  in  the  medical  report  of  the 
hygiene  of  the  United  States  Army,  with  aescription  of  military  iK)stB,  and  this  work 
U  already  in  your  possession. 

INDIAN  TBREITOET. 

FOBT  RENO. 

Major  J.  K.  Mizzm,  Fonrth  Cavalry,  writes  as  follows: 

In  compliance  with  request  contained  in  your  letter  of  September  29, 1  have  the 
honor  to  forward  herewith  a  report  of  the  forestry  and  map  or  country  in  vicinity  of 
this  post.    (See  map  of  Indian  Territory.) 
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The  clovation  is  not  exactly  known,  \)utBT3i>i)oso(l  to  bo  2,000  feet  above  tlie  level  d 
the  sea. 

TbtTO  have  l)C('n,  diirinp:  tlie  past  year,  heavy  and  conTinuous  rains  in  thw  country 
hut  the  post  is  not  8iipplie«l  with  the  noceKSJiry  apparatUH  for  determining  the  amonnt, 
it  can  he  ap])roxiniat('d  to  hy  taking:  tlie  amount  of  rainfall  at  Fort  Sill. 

Tlu^  fi<ldnotes  of  the  IJnitird  Stated  survey  of  riiiM  country,  it  is  pTcauiued,  would 
fumi8h  valuable  infonnatiou  in  n^gard  to  ihc  forestry,  elevation,  &c. 

Lieiitciiunt  II.  Sweeney,  Fourth  Cavaliy,  reports  as  follows : 

In  connect  ion  with  the  import  of  forestry  embracing  the  country  between  the  Wiahiti 
River  and  the  Cimniaron,  and  about  forty  niik's  eabt  and  west  of  Fort  Rcno,tlie 
general  character  of  the  tinibi-r  on  the  Washita  Rivor  is  cottonwood  from  Fort  Cobb 
to  Elm  Sj^riiigs,  sparst^ly  inTer^^p(Tsed  with  walnut  and  oak,  and  a  little  ash.  Wlut 
there  is  of  the-  walnut  aiid  oak  is  generally  large  lor  this  country,  averaging  ISincbct 
in  diauiettr  ;  the  ash  is  of  a  much  smaller  growth. 

From  Fort  Cobb,  west,  the  walnut  and  oak  timber  tu'como  ninch  more  Rcarce,  ontil 
finally  nothin*^  but  cottonwood  is  for.nd.  All  the  tributaries  of  the  Washita  an 
iriuged  with  cottonwood.  From  live  miles  east  of  the  Keno  and  Sill  road  and  aouthof 
Boggy  Creek,  on  the  divide  between  the  Canadian  Kiv4;r  and  the  Waahita  River,  and 
ninning  west  to  within  about  ten  miles  of  the  trail  fiom  Ct>bb  to  Supply,  there  is  a 
heavy  belt  of  pot?t^oak,  suitable  for  telegrajdi  poles,  railroad  ties,  or  fuel.  This  belt  of 
timber  has  an  average  witlili  nf  tw(»  miles.  The  val'.ry  of  the  Canadian  River  baa  a 
thin  fringe  of  cottonwood,  liaving  at  a  few  i»lac.  ^^^.'iQm])s  of  walnut  and  pak,  about 
the  same  in  quality  as  that  <»u  the  Washit.^  River.  The  tributaries  of  this  river 
(Canadian)  are  fringed  with  cotlonwootl,  very  si>nrsely  interspersetl  with  elm  and 
and  hackberry  of  very  small  growth,  aiul  of  v«rry  little  utility  except  for  fuel, 

AI)out  tweuty-liv(;  miles  wer^t  of  Keno,  tliere  is  a  v«»rv  heavy  belt  of  past-oak  on  tha 
dividi?  between  the  Canadian  River  and  the  north  fork  of  tlie  same  river,  extending 
"west  about  tifly  miles,  and  :;nitable  for  telegraph  ])oh'!;  and  railroad  ties.  This  beltra 
timber  has  an  average  v.-idtb  of  one  and  a  half  mih  s.  A  gn»at  many  of  the  hrakeaof 
the  tributaries  of  (he  Canadian  River,  on  the  north  side,  have  aquautityof  cedar  tim- 
ber which  vrould  make  gooil  telegrapli  poles. 

The  timber  in  the  valley  of  the  North  Fork  of  the  Canadian  la  confined  to  theriTtf 
bankR,  and  is  composed  almost  entirely  of  cottonv.'ood,  in  some  places  of  verv heavy 
growth.  A  peculiarity  of  the  North  Fork  of  th<^  Canadian  is  that  for  overSdO  milei 
thcn^  are  no  tributaries  on  the  noi-th  side  of  the  river. 

Commencing  about  Caddo  Springs,  on  the  road  blading  from  Reno  to  Wichita  Citv, 
Kans.,  there  is  a  belt  of  ]>ost  oak  of  an  average  width  of  one  and  a  half  miles,  extent 
ing  for  wvcnty-live  miles  uj)  the  river,  northwest,  intersj)ersed  with  wliiteoak,  anit- 
able  for  small  eaw-logs,  t^rlegrn]»h  poles,  and  railroad  ties.  At  the  heads  of  nearly  all 
the  brakes,  on  the  north  side  of  the  divide,  between  the  North  Fork  and  theCini- 
maron  River,  there  is  a  goo<i  deal  of  cedar  suitabh^  for  telegraph  poles, 

FORT  aiBSON. 

Captain  C.  R.  Layton,  Sixt<icntli  Infantry,  reiwrts  rh  follows: 

At  time  of  the  recei])t  of  your  communication  1  ha<l  hoi>r«d  to  make  an  early  report, 
found e<l  upon  information  to  be  o^taiiK^il  from  i)erson.s  ronvcrsf.nt  with  ditltcrent  parts 
of  the  Tcriitory,  as  well  as  upon  ]'erhonal  oljservatiou  of  a  consitlerable  portion  of  the 
Cherokee  Nation.    My  own  observalions,  however,  have  been  conf.ned  to  the  countiy 
in  thevieinityof  the  jiost,  and  also  a  part  of  thelin<»  of  theMisrwjuri,  Kansas  and  Texas 
Railroad,  nor  bad  I.  nntil  December  last,  l>een  abie  to  obtain  fi-om  others  such  InfM^ 
station  as  to  enable  me  to  makt)  a  report  in  reference  to  the  dillerj'ut  matters  inquired 
»f  by  you.     In  the  early  jrart  of  that  month,  Hon.  William  1*.  Ko.ss,  cx-chief  of  the 
.'herokee  Nation,  at  my  request,  addr»'ss"d  ukj  a  connnunicaticm  containing  a  deacrip 
ion  of  the  forestry  of  t  lie  <ountr>-,  a  copy  of  which  is  inclosed  as  a  ])art  of  this  report. 
.u  the  latter  i)art  of  last  month  1  called  upon  the  Indian  agent  near  ^luskogce.  Dr. 
klarston,  to  obtain  infonnatiou  from  him  in  reference  mon*  particularly  to  the  casten 
►art  of  the  Territory-.    He  was  al)seiit  from  the  T<Tritory  v.iien  1  receive<l  the  descrip- 
ion  of  the  eonnlry  sent  me  by  Cohmel  Ross,  and  so  ivmained  until  a  few  days  U»forr 
.  saw  him.    He  staled  thai  his  clerk,  Mr.  J.  0.  Vi>re,  then  absent,  was  a  native  of  and 
horonghly  aeqnainted  with  all  parts  of  the  Territory.     Leaving  a  note  for  Mr.  Vore 
eqiiesting  information  U])on  the  differeuit  points  inqnired  of  by  ,y«)U,  1,  afewdaysasc 
Tceived  from  him  a  description  of  the  country,  which  I  also  inclose  as  a  part  of  tM 
'*']u>rt.     The  eomumuicati(m  of  Colonel  Ross  is  as  follows : 

"I  am  not  able  to  reply  with  much  exactness  to  yonr  request  for  infoimatiooreepect 
=ng  the  jv-M^try  of  th<»  Indian  Territorj'^,  particularly  in  regard  to  the  extent  of  thr 
'/.^..^•<   ,T.         ^..1;       »1y  f  |u»  birm^uf  ir^as  n^*^  within  fifty  ooiles  of  itseAStem  bozdfn 
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There  are,  however,  considerable  belts  of  timber  on  some  of  the  hills  and  along  the 
larger  water  courses  for  a  like  distance,  or  even  greater,  further  west .  The  largest 
areas  of  timber  in  the  Cherokee  country  are  between  the  Grand  and  Arkansas  Rivers 
on  the  west  and  the  State  of  Arkansas  on  the  east.  Timber  of  conHiderabie  extent 
is  also  found  on  the  Verdigris  and  Canadian  Rivers  and  some  of  their  tributaries 
within  the  same  nation. 

"There,  are  two  principal  lines  of  drainage:  the  first  is  formed  by  the  Arkansas 
River  and  its  tributaries.  Of  the  latter,  on  its  northoni  side,  mention  may  be  made 
of  the  Verdigris,  the  Grand  and  Illinois  Rivers,  and  the  SiiUison  and  Detrr  Creeks ;  and 
on  its  Bouthem  side,  the  Canadian  and  Sans-Bois.  The  B{?cond  line  is  that  of  the  Red 
River  and  its  confluents  from  the  north,  which  drain  the  southern  portions  of  the 
Choctaw  and  Chickasaw  Nations.  The  growth  on  the  bills  and  uplands  embraces, 
according  to  locality,  hickory,  nine,  post  and  red  oak,  and  the  usually  small  and 
scrubby  vnriety  known  in  the  lamiliar  language  of  the  country  as  *  blackjack,*  and 
which  perhaps  (covers  a  lar<^cr  extent  of  country  than  any  other  single  variety.  8ugar- 
manle  and  white  oak  arc  also  found  in  some  parts  of  the  country.  Three  varieties  of 
hicKon.'  are  found,  known  as  tbo  white,  blac-k,  and  scaly  bark.  In  the  bottoms  and 
lowlands  are  sycamore,  soft  maple,  walnut,  pecan,  ash,  cottonwood,  elm  (three  kinds), 
several  varieties  of  oak,  lynn,  bircb.,  wild  cnerryj  willow,  coffee-bean,  locust,  and  rea 
birch.  There  are  also  fouud  red  cedar,  chincapm,  black  gum,  persimmon,  pawpaw, 
wild  plum,  and  various  other  trees  of  small  growtb,  and  shrubs.  The  pine,  which  is 
of  the  kind  known  as  yellow  or  pitch  pine,  is  in  the  Cherokee  and  Choctaw  Nations. 
In  the  former  the  pineries  are  within  thirty  miles,  more  or  less,  of  the  Arkansas  State 
line,  and  are  in  the  hillnbordoring  on  the  Grand  and  Illinois  Rivers,  and  Spavina  and 
Lee'sCr»;eks.  Those  iutin  Choctaw  Nation,  1  am  informed,  are  also  in  its  eastern  portion. 
As  then'  have  bpcn  several  saw-mills  in  operation  for  a  number  of  years  in  the  Chero- 
kee pineries,  which  havt^  not  been  regarded  as  of  much  extent,  their  capacity  for 
yielding  lumber  U  materially  reduced.  The  same  remark,  to  a  less  degree,  may  apply 
to  the  Choctaw  pineries.  The  black  walnut  is  frequently  of  larger  growth  and 
superior  (juality  for  shijgles  and  furniture.  The  i)ecan  is  also  of  large  growth,  and 
besi(hs  yielding  its  rich  and  valuable  nut,  makes  excellent  clapboards,  liro-wood,  and 
imph'ments  for  which  the  hickory  is  so  much  prized  on  account  of  its  toughness  and 
elasticity.  The  post,  white,  black,  and  overcup  oaks  are  also  frequently  of  large 
growth,  and  are  used  for  rails,  house-logs,  boards,  and  fanning  imi>lements.  Cotton- 
wood is  of  rapid  growth  and  attabis  largo  size.  It  is  used  for  rails,  but  is  not  much 
valued  for  any  purpose.  It  is,  however,  the  principal  growth  foimd  on  the  streams 
after  ])ro('eeding  a  hiindred  and  fifty  miles  or  so  west  from  this  idace. 

^*Tlie  Cherokees  have  laws  designed  for  their  protection  of  their  timber,  and  which 
have  been  reasonably  efiecttive  except  on  the  Kansas  border.  Depredations  there  are  re- 
ported as  having  extended  several  miles  (eight  or  ten)  into  the  nation.  Notwithstand- 
m^  this,  however,  and  the  considerable  quantity  of  timber  used  for  railroad  ties  and 
building  i)iir]^)oses,  I  am  of  the  opinion  that  the  forest  area  is  constantly  extending  in 
this  country,  aiul  that  the  supply  is  ample  for  all  the  wants  of  the  people,  allhongn  it 
is  not  so  generally  distributed  over  fertile  and  desirable  portions  of  the  agricultural 
lands  as  would  l)o  available  and  profitable." 

Mr.  Vore,  in  his  communication,  says: 

"  This  Indian  coimtry,  measured  with  the  eye^  is  about  four  hundred  miles  frx)m 
east  to  west;  and  about  two  hundred  and  fifty  miles  from  north  to  south.  From  the 
eastern  boundary,  about  1)4 -.50  west  longitude,  to  the  97th  degree,  at  least  two-thirds 
of  it  is  forest.  From  the  D7th  degree  to  the  100th  the  western  boundary  is  nearly  all 
prairie.  A  small  skirt  of  timber,  or  rather  a  skirt  of  small  timber,  commencing  south 
of  the  8oinh  (Canadian  River  and  running  south,  known  as  the  Upper  Cross  Timbers, 
which  is  about  l)7'-.r)0  west,  and  i^mali  skirts  along  the  rivers  and  water-courses,  is 
about  all  then;  is  west  of  97^.  The  forest  in  the  eastern  portion  is  principally  of  oak. 
It  is  the  heaviest  and  largest  in  the  valleys  of  the  rivers  and  creeks,  and  consists  ol 
overcup,  red,  buick,  and  water  oaks.  There  is  also  in  these  valleys  the  cotton- 
wood,  elm,  ])ine,  ash,  black  walnut,  backben^  box-elder,  cedar,  and  birch.  On  the 
hills  and  mountains  the  timber  is  mostly  post  and  blackjack  oak.  There  is  also  some 
pine  on  the  sides  of  the  mountains,  principally  in  the  Choctaw  country  and  in  the 
sontlK-astern  i)onion  of  it;  it  is  also  found  in  the  flats,  none,  however,  west  of  9G°. 
North  of  the  Arkansas  there  is  none  west  of  the  hills  bordering  on  the  Grand  River. 
As  1  stat(Hl,  the  forests  in  the  eastern  i^ortion  of  the  country  are  the  largest,  tallest, 
and  densest,  gradually  growing  smaller,  shorter,  and  more  scrubby,  unsound  and  more 
wind-shak(^n,  until  you  reach  the  plains.  Much  of  the  post-oak  timber  is  unsound. 
The  largest,  bodies  of  cedar  are  in  the  valleys  of  the  Canadian  and  Arkansas  Rivers, 
are  full  of  limbs  and  knots,  fit  only  for  posts. 

"  Four-fifths  of  the  country  is  drained  by  the  Arkansas  River  and  its  tributaries,  and 
about  one-tifth  by  the  tributaries  of  the  Red  River.  Commencing  at  the  eastern 
boundarj',  near  the  Red  River,  you  have  the  Little  River  with  its  mountain,  and  Roll- 
ing Forks,  heading  in  the  State  of  Arkansas,  running  southwest  into  the  Choctaw 
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oonntry,  then  sweeping  around  back  into  Arkansas  again,  and  emptying  itwif  ioii 
the  Red  River.  Next  la  the  Kiamitia.  the  Boggys^  Blue,  and  False  WasSita  RiTen, 
the  Mud,  Wahiut,  Beaver,  Cachd,  and  other  creeks  below  and  around  the  Washita. 
North  of  the  Arkansas  River  is  first  the  Lee's  Creek,  Skin  Bayou,  the  SaUison,  Vieime, 
Illinois,  Greenleaf,  Bayou  Manard,  Grand  and  Vcrdicris  Rivers.  On  the  south  of  thfi 
Arkansas  River  is  first  the  Poteau,  with  its  Bravils,  Fouch  Malines,  Sugar  Loaf,  aoA 
other  tributaries ;  then  Cazier,  Saiis-Bols,  Canadian,  Derdonne,  Red  Fork,  Black  Bear, 
Rio  Negris  or  Salt  Fork  of  the  Arkansas.  The  principal  streams  running  into  thie 
Canadian  River  from  the  south  are  first  what  was  once  kno*wn  as  Goinea  Creek,  then 
the  South  Fork  of  the  Canadian,  now  known  as  Gaines  Creek,  which  heads  ana  lapi 
around  among  the  mountains  at  the  head  of  the  Sans-Bois,  Fouch  Malines,  gi^mitii^ 
and  the  Boggys.  The  next  west  of  Gaines  Creek  of  any  size  is  Walnut  Creek,  whien 
heads  in  the  Upper  Cross  Timbers,  emptyinj^  itself  between  that  and  the  Lower  CnM 
Timbers,  the  upper  edge  of  which  is  about  97^  west.  On  the  north  side  of  the  Canadiin 
are  the  North  Canadian  and  Little  Rivers,  the  last  of  which  heads  in  the  plainB  W€it 
of  970.  The  Deep  Fork  is  a  river  running  in  the  plains  east  of  the  Arapahoe  kdA 
Cheyenne  Acency,  and  almost  within  a  mile  of  the  ^orth  Canadian,  running  north  to 
within  about  ei^ht  miles  of  the  Red  Fork  of  the  Arkansas,  when  it  sweeps  round  to 
the  east,  emptymg  itself  into  the  North  Canadian  about  nine  miles  above  ite  jundaon 
with  the  mam  Canadian,  draining  nearly  all  the  country  bt^tween  the  North  CanadiuM 
and  the  Red  Fork  of  the  Arkansas.  Rains  frequently  cause  it  to  overflow  its  baida 
and  remain  full  and  past  fording  for  weeks. 

''The  timber  bordering  on  the  plains  from  the  Arkansas  River  south,  known  ai  the 
Lower  Cross  Timbers,  is  principally  of  post  oak  and  blackjack,  smaU  and  acrabby. 
In  the  valleys  of  the  Canadian,  Little  River,  and  Deep  Fork  is  some  o^  timber  of 
considerable  size — ^from  two  to  four  feet  in  diameter — but  the  quantity  is  small. 

''What  the  elevation  of  the  country  is  I  am  not  informed,  nor  am  I  of  the  amonntof 
rainfall ;  it  varies  with  the  years,  and  is  as  uncertain  and  variable  as  the  climate.  It 
is  much  gresLter  in  the  mountainous  and  timbered  portions  of  the  country  than  on  the 
plains.  From  the  97th  de^ee  to  the  100th  degree  the  country  is  much  more  mllJMt 
to  drought  than  eawt  of  it,  generally  commencing  the  latter  part  of  June.  jIm 
South  or  main  Canadian,  west  of  the  Little  River,  which  is  about  96^,  is  veiy  fre- 
quently almost  dry ;  what  little  water  remains  on  the  surface  stands  in  small  ponds, 
and  you  can  ride  for  days  in  its  dry,  sandy  bed.  It  heads  north  of  Santa  F6,  m  the 
Rattoun  Mountains,  and  is,  I  understand,  a  bold  running  stream  there :  when  it 
reaches  the  plains  1  know  it  sinks,  and  is  frequently  as  I  have  described  it.  The 
North  Canadian  he<ids  in  the  plains  and  has  very  few  tributaries,  the  Deep  Fork  drain- 
ing the  x>riiicipal  portion  of  the  country  and  is  the  only  tributary  it  has  of  any  siie." 

Besides  the  gentlemen  from  whom  I  received  the  above  information,  I  have  con- 
versed with  others  who  have  had  opportunities  of  knowing  the  country,  or  different 
parts  of  it.  The  descnptions  I  have  obtained  agree  substantially  with  tiiose  already 
given.  Some  with  whom  I  have  spoken  have  dilTcred  somewhat  fi'om  ilr.  Vore  in  hii 
estimate  of  the  forest  area  of  that  portion  of  the  country  between  Grand  River  «id 
a  line  running  south  from  this  point  and  the  97th  degree,  thinking  that  the  forest 
area  will  not  exceed  ouc-lialf  of  that  portion  of  the  Territory. 

It  is  said  that  yellow  pine  is  abundant  in  the  eastern  and  southeastern  parte  of  the 
Choctaw  Nation,  and  very  valuable. 

The  pecan-nut  affords  quite  a  valuable  crop  in  the  Territory,  that  in  the  Creek  Nsfc- 
tion  alone  being  worth  in  a  year  of  ordinary  bearing  $18,000. 

The  rainfall  during  the  last  three  years,  as  ascertaint^a  by  the  pluviometer  at  tha 
signal  station  in  the  village  of  Fort  Gibson,  adjoining  this,  has  been  as  follows: 

Years.  Average  per  moith. 

1875 3.15hiche8. 

1876 2.96inohei. 

1877 3.90  inohfls. 

The  altitude  of  this  post  is  619  feot.  .  In  the  records  at  the  post  hospital  the  altitodf 
8  stated  to  be  l>y  barop'^^tcr  600  feet.  This  was  corrected  at  the  signal  station, : 


J 


;ATWT>   SUPPLY. 


i^c^  '  j-AiuBitmriiT,  JNiuth  Infantxy,  reports  as  follows: 

'ji  coiixi- AiML^^K    vith  +he  requests  made  in  your  letter,  duplicated  Jannary  10,  _ 

on  will  please  find  below  a  list  of  trees,  shrubs,  and  undershmbs  at  and  near  the 

of  Camp  Su])ply,  Indian  Territory.    The  extent  of  area  embracing  this  growth  is  a^at 

'/wenty-five  mi  les.    The  lines  of  drainage  are  all  in  the  direction  of  souuieaat  by  aoath. 

^e  only  record  at  this  post  of  the  elevation  is  that  taken  b^  Lieut.  £.  H.  KoffiwCt 

Tnifn/i  Rf^t«»f   '^nufinA**'-^^  '>htain''H  ApHl  30,  May  1  and  JJ  inclusive,  1877.    The  nuniall 
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for  the  year  1877  and  for  the  months  of  January  and  February  is  also  given  below. 
All,  or  nearly  all,  of  this  information  has  been  obtained  from  Assistant  Surgeon  T.E. 
Wilcox,  United  States  Army,  in  charge  of  post  hospital: 

List  of  trees,  shrubs,  and  undershruba  at  and  near  Camp  Supply,  Indian  Territory, 

Meua. — M.  Jjscderach — Pride  of  India. 

Rhus. — li,  glabra;  li,  radicans;  B,  toxicodendron;  B.  aromatica, 

Gymnocladus— Coflee  Tree. — G,  Canadensis, 

ROBLNIA — Locust. — i?.  pseud-acacia. 

Mimosa — Mimosa. — M,  fragrans. 

Acacia — Mesquite. — Mesquite, 

Prunus — Plum. — P.  Americana;  P.  chicaaa, 

BiBES— Currant. — B,  aureum, 

COKNUS — Dogwood. — C.  sericea;  C.  panicuJata. 

CephaulNTHUS — Button  Bush. — C.  occidentalis, 

Symphoricarpus — Coral  Berry. — S.  vulgare,  ^ 

UlmuiB — Elm. —  U.  racemosa. 

Celtis — Hackberry. — C.  occidentalis, 

JUGLANS — ^Walnut. — J.  nigra, 

QUERCUS — Oak. — Q.  Emoryi;  Q,  nigra, 

Salix — ^Willow. — S,  humilis;  S,  Candida, 

POPULUS — Cottonwood. — P.  anqulaia, 

JUNIPERUS — Cedar. — J,  Virginiann, 

Bainfallfor  tne  year  1877  at  Camp  Supply,  Indian  TerHtoi'^y, 


Inches. 

January 0.34 

February 1. 04 

March 0.00 

April 1.53 

May 8.45 

June 3.57 

July 0.91 


Inches. 

August 2.82 

September 1.40 

October 4.04 

November 1.70 

December 7.58 


Total 33.53 


January,  1878 0.26 

February,  1878 0.53 

NEW  MEXICO. 


FOET  SELDEN. 

Lieutenant  T.  F.  Davis,  Fifteenth  Infantry^  reports : 

In  New  Mexico  the  extent  of  forest  area  is  comparatively  small ;  timber  for  all  pur- 
poses, excepting,  ])i'rhaps,  for  shade^  being  obtained  from  the  mountains.  I  am  un- 
able to  state  the  approximate  area  for  the  whole  or  any  part  of  the  Territory. 

In  this  vicinity  the  nearest  timber  lauds  of  which  I  have  any  knowledge  are  situ- 
ated in  the  San  Mateo,  Miembres,  Mogollon,  and  Burro  Mountains,  west  of  the  Rio 
Grande,  and  the  Sacramento  Mountains,  on  the  east.  Good  timber  is  also  plentifid 
on  all  the  other  ranges,  though  not  in  this  vicinity. 

On  the  foot-hills  bordering  the  plains  nothing  grows  beyond  small  bushes,  and  the 
same  is  true  of  the  mesas  and  plains.  In  the  lowlands,  on  the  Sio  Grande  and  nu- 
merous small  streams  called  "  rios,"  the  Cottonwood  grows  densely,  and  is  the  princi- 
pal timber,  but  is  scarcely  reckoned  as  fit  for  any  purpose  but  firewood  and  shade. 

In  the  ranges  above  mentioned  as  timber-lands,  the  leading  variety  found  is  pine, 
which  equals  in  growth  that  of  the  States.  In  some  parts  cedar  and  piGon  are  found ; 
the  former  very  uuich  stunted.  The  same  may  be  said  of  the  oak,  of  which  there  is 
but  little,  and  that  confined  to  northern  localities.  The  varieties  are  few;  pine, 
piuon,  and  cedar  being  the  leading  ones,  and  the  only  ones  I  have  noticed. 

There  are  no  timber-lands  bordering  on  plains  here;  the  extent  is  very  small,  being 
confined  to  the  mountains,  and  the  condition  and  growth  of  all  varieties  of  timber 
are  poor,  excepting  for  pine  and  pinon,  which  is  no  doubt  duo  to  the  great  want  of 
wati»r  in  this  country.  The  plains  and  foot-hills  being  hard,  di*y,  stony  ground, 
would  scarcely  admit  of  anything  growing'  on  them,  even  with  water,  and  many 
mountains  often  appear  masses  of  solid  rock,  devoid  of  timber,  and  show  no  indica- 
tions of  ever  having  been  covered  with  forests.     It  is  only  in  places  jiarticularly 

35  AGB 
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fsTored  that  titiiber  is  found  iii  ubundauce,  or  in  any  way  a]>proaching  a  fotest,  u  in 
the  ranges  mentioned. 

Very  i'o.vr  of  the  streams,  draining  the  mountams  where  timber  is  found,  are  pttma- 
nent;  if  they  woro,  tho  want  of  trees  and  vegetation  in  general  would  not  be  m 
noticoablo,  csprtrially  in  the  south  hero.  No  streams  ap^iear  to  drain  the  BanoMoant- 
ainsj,  but  arroyos  allord  escape  for  water  in  all  directions,  i)rol)ably  n^oehing  the  Gila 
River  on  llie  webt^  and  losing  themselves  in  the  gronnd  ou  the  east  and  aoatueafit,  ;he 
trend  of  the  country  being  toward  Mexico. 

The  Mogollons  are  drained  by  small  streams  running  into  the  Gila  ou  tlic  wost^  «ad 
perhaps  into  the  Mienibres  River  east  and  southeast. 

The  Miembres  and  San  Mateo  ^lountains  arc  drained  by  nunicroua  creeks^  calkd 
^'rios."  which  How  east  into  the  Rio  Grande,  the  land  descend iuf^ rapidly  toward  tM 
river.  The  Sacramento  grouj)  is  drained  by  several  small  atreauiB  flowing  eMt  bto 
the  Pecos  River.  Taking  certain  places,  of  which  the  barometric  clovatioo  it  knows, 
as  guides,  I  judge  the  timber-lands  or  ibrests  above  enumerated  ore  idtnated  tbovs 
4,000  feet  from  sea-level,  and  the  best  iK*rhaps  l>etwecn  5,000  and  8,0U0  lect  idtititde. 

In  New  2^I(*xico  the  rains  are  periodic,  occurring  generally  durias  tba  rauuMr 
months,  and  late  in  September.  Most  rain  falls  in  the  mountains,  as  it  is  ofteu  ]MT- 
ceived  to  rain  there  when  none  was  falling  on  plains  or  near  the  rivers  beloir  4,{)0Uftf<. 
I  am  unable  to  state  the  annual  (xuantity  for  any  year,  no  records  of  observationehcdlig 
on  hand. 

Saw-mills  are  located  in  the  best  districts.  The  scarcity  of  wood  and  water  an 
perhaps  the  greatest  difticulties  to  overcome  in  Southern  New  Mexico,  andtluit,! 
should  think,  clearly  indicates  the  absence  of  any  forests,  excepting  in  remote  lottli- 
ties,  or  in  the  mount aius  away  from  inhabited  towns." 

FORT  WINGATE. 

J.  y.  Lauderdale,  assistant  surgeou,  U.  S.  A.,  says : 

This  reservation  is  ten  miles  square,  and  lies  partly  on  a  northerly  spur  of  theZuii 
Mountains,  and  extends  along  the  Rio  Pucrco,  which  drains  tlio  valley  known  •• 
Campbell's  Pass.  A  correct  topographical  map  of  this  reservation,  made  by  oiderof 
General  George  W.  Getty,  and  surveyed  by  Capt«  John  Rizlia,  U.  8.  A.,  a  copy  of  wkidi 
is  in  theofhce  of  the  post  adjutant,  exhibits  the  features  of  this  reservation,  and  shows 
the  forest  area,  and  the  lines  of  drainage.  The  post  of  Fort  Wiugate,  K.  H.,  is  dtuted 
in  latitude  35^  30'  north,  and  longitude  108^  32' west,  and  its  elevation  above  theniy 
as  determined  barometrically  by  the  engineer  of  the  Kansas  Pacific  Kailioad  surrqr. 
is  6.649  feet.  The  amoimt  of  rainfall  for  the  years  1870  and  1876  has  averaged  11.18 
inciies. 

The  water  from  the  mountain-side,  which  forms  running  brooks  when  it  rains,  and 
that  from  the  several  springs  at  its  base,  flow  into  the  Puerco,  but  insufficient  in  quan- 
tity to  sustain  a  nmning  stream  throughout  the  year  or  support  a  growth  of  tTMS 
along  its  banks.    About  one-half  tlu^  reservation  is  comparatively  treeless.     A  stunted 

frowth  of  cedar  (Juniperas  Virginiana)  covers  the  mesas  and  foot-hills  of  the  Zimi 
lountain.  The  dead  and  dry  wood  of  this  tree  is  collected  for  fiiel.  The  pitkra 
(PinHs  eduUn)  is  also  quite  abundant  on  the  mesas  and  foot-hills,  and  is  better  for  tad 
than  cedar.  It  attains  the  height  of  twenty  feet,  and  is  regarded  witli  favor  by  the 
Indians  for  its  sweet  and  edible  nut.  No  attempts  have  been  made  to  grow  the  tree 
near  here,  but  I  am  contident  that  it  could  be  reaclily  cultivated.  l*rof.  H.  L.  Klndrick, 
at  West  Point  Academy,  sent  to  mo  more  than  a  year  ago  for  some  of  the  nuts,  witht 
view  to  i)r(»jiagating  the  tree  at  the  east.  The  woo<l  is  excellent  for  fuel,  and  the  tree 
would  be  suitable  for  shade,  but  it  is  wholly  unfit  for  lumbcT  or  building  ]iuqKMea. 

The  y(>llow  pine  (Pinds  bravhtfptcra)  is  found  in  abinidancu  along  the  sununits  tod 
sout  hri'ly  slopes  and  parks  of  the  Zuui  Mountain.  This  tn^e  reaches  the  height  of  one 
htindnMl  and  twenty  feet,  and  is  from  two  to  three  feet  in  diameter  at  the  base.  Ifcif 
cut  for  timber  and  is  found  to  bo  very  durable  for  building  pnrposcs,  but  boards  tnnide 
of  it  are  better  for  being  i)ainted  v/hen  used  for  outside  work.  It  is  too  soft  for  poete 
or  railroad-ties. 

There  may  be  seen  scattered  here  and  there,  clumps  of  small  white  oak  which  bear 
a  swet^t  aeoin.  One  variety  of  oak  reaches  the  height  of  thirty  feet,  and  its  wood  ie 
suitable  for  feuce-posts.  In  the  sheltered  cafions  we  find  specimens  of  the  aqieu 
(rojmfuH  1iTmHloUl€8)j  also  the  willow-leaved  poplar,  which  last  I  have  found  on  ex- 
cellent shade  tree.  It  bears  transplanting  well,  but  requires  irrigation.  It  grow 
well  when  set  near  a  water-course. 

Of  the  willow  family  the  basket  osier  is  tlie  most  ftequently  seen  about  this  poit 

The  above  is  a  list  of  the  characteristic  forest  trees  that  are  to  be  found  upon  tliis 
military'  reservation, 
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FORT  CRAIG. 

William  J.  Wilson,  assistant  surgeon,  U.  S.  A.,  makes  the  follow- 
ing report: 

There  arc  no  forests  in  the  iiumodiate  viciiiity  of  this  post.  Tho  country  is  arid, 
and  hut  very  little  rain  falls,  wipporting  only  a  scanty  vegetation.  Tho  only  excep- 
tion is  alonfif  the  river  hottoms  and  in  tho  high  mountains. 

On  the  hanks  of  the  Rio  Grande  cottonwood  trees  grow  to  a  respectahlo  size;  the 
other  natural  growth  consists  of  willows  and  niesquite  busies.  The  latter  have  im- 
mense roots,  \vhich  are  largely  used  for  fuel.  The  cottonwood  grows  venr  rapidly:  it 
will  not  make  lumber,  but  is  a  beantifdl  shade  tree,  and  answers  most  of  the  require- 
ments in  buildinj:  and  fencinj 


'Si 


The  exact  area  of  forest  in  this  country  I  have  no  means  to  determine.  In  the  foot- 
hills and  mountains  grow  trees  of  good  size,  especially  scnib  oak,  cedar,  pine,  spruce, 
ash,  v.alnut,  and  pinon.  The  garrison  of  tho  post  is  supplied  tvith  scrub  oak  for  fhel. 
which  is  obtained  in  the  mountains  about  forty  miles  from  the  post.  The  wood  iscni 
down  iiicnilessly,  and  nothing  whatever  is  done  to  keep  up  forests.  The  contractors 
have  to  go  farther  out  in  the  mountains  every  year  to  get  their  supply  of  f\iel.  Pine 
timber  in  dimeusions  lit  for  building  purposes  (scantling,  &c.),  Is  to  be  obtained  of 
good  quality  in  some  of  the  mountamsj  and  there  is  one  saw-mill  in  operation  about 
forty  miles  from  here. 

Tiie  altitude  of  this  post,  as  determined  by  Lieutenant  Fillman  barometrically  a 
few  years  ago,  is  4, (ill)  il^ct.  See  annual  report  upon  the  geographical  survey  west  of 
the  lOOtli  nieridian  in  New  Mexico,  Arizona,  &c.,  by  G.  M.  Wheeler,  lirst  lieutenant  of 
Engineers,  U.  8.  A.,  i)age  13.  No  barometer  is  at  my  disposal.  Formerly  it  was  cal- 
culated at  4,57G  feet,  and  was  so  carried  on  for  many  years  in  the  meteorological  reg- 
ister. 

In  the  Kio  Grande  and  the  arroyos  leading  to  it  (tributaries  whi<!h  are  always  dry 
except  immediately  alter  heavy  rains)  drain  the  post  and  ita  neighborhood. 

Th(^  rainfall  for  1870  amounted  to  9.14  inches;  1871,  observations  incomplete  ;  1872, 
amounted  to  7.1*2  inches;  1873,  amotmted  to  6.85  inches;  1874,  amounted  to  9.08 
inches;  1875,  amounted  to  13.31  inches;  1876,  amounted  to  11.68  inches;  which  gives 
9.35  inches  as  yearly  average  of  rain.  The  average  amount  of  the  annual  fall  oirain 
west  of  the  Mississippi  River  is  24  inches.  .  Most  of  the  rain,  about  75  per  cent.,  falls 
within  tho  months  of  July  and  August,  sometimes  also  ii>  September. 

The  general  want  of  forests  in  this  country  has  a  det<jriorating  influence  on  the  cli- 
mate. Extremes  in  temperature  within  twenty-four  hours,  stifling  sand-storms  cover- 
ing eveiTthing  with  dust,  and  which  sweeps  over  the  country  without  any  obstacles, 
uneven  distribution  of  rain  during  the  difterent  seasons  and  its  very  limited  amount 
duriug  the  year,  are  some  of  the  elfects  of  the  wanton  destruction  of  trees  and  forests, 
wherever  found,  which  has  been  going  on  in  this  country  for  ages  unobstructed. 

FOKT  BAYABD. 

Captain  Oscar  Hagen,  Ninth  Cavalry,  reports : 

Fort  Bayard  is  inclosed  on  tho  north,  east,  and  west  by  mountains  extending  a  great 
distance  in  the  three  directions,  but  the  south  is  open,  over  irregular,  rolflng,  and 
rising  ground.  Pine,  cedar,  and  scrub  oak  are  found  In  (luantities  on  the  surrounding 
hills  and  mountains.  IIea>'y  timber  for  building  purposes  is  plenty  about  twenty  or 
twenty -live  miles  from  tho  post,  in  the  Miembrcs  Mountains  and  along  the  Rio  Gila, 
especially  piuo  and  heavy  oak. 

There  is  no  timber  on  either  side  bordering  upon  tho  plains,  except  cedar  and  scrub 
oak.  The  lines  and  drainage  trend  generally  north  and  south.  Tho  elevation  is  5,322 
feet,  ascertained  barometrically.  The  rainfall'at  this  post  has  never  been  ascertained. 
Except  during  tho  rainy  season,  which  lasts  from  about  the  end  of  June  until  the  mid- 
dle of  September,  there  is  very  little  ralnfalL 

Duriug  the  rainy  season  thei*e  is  rainfall  nearly  every  day,  sometimes  torrents.  The 
post  is  8upi)lied  with  water  from  a  constant  spring,  Uiied  with  a  wooden  casing,  from 
which  the  water  is  conducted  through  wooden  pipes,  a  distance  of  about  450  yards,  to 
a  tank,  where  the  water  passes  through  a  filter  of  charcoal,  and  thence  is  deUvere<l  by 
water-wagons  to  the  (luarters  of  the  post.  The  Rio  Miembres  and  the  Rio  Gila  are, 
respectively,  19  and  33  miles  distant  from  the  post.  The  country  around  is  but  Httle 
8uit«(l  for  agriculture,  as  the  climate  is  so  dry  that  veiretables  and  cereals  can  be  raised 
only  by  iiTigatiou,  and  the  springs  and  streams  available  for  this  purpose  are  far  dis- 
tant from  each  other.  It  is  much  better  suited  for  stock-raising,  as  the  grass  is  in  good 
quantity  aud  nutritious  for  animals,  and  thbro  is  an  immense  range  for  cattle  around 
and  in  the  immediate  vicinity  of  the  water. 
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FOET  GASLAND. 

Gaptam  J.  Mobbis  Bbown,  assistant  surgeon,  U.  S.  A.,  post  snigeon, 
reports  as  follows : 

Tho  forestry  of  this  ][»articular  locality  is  very  limited  in  area,  beinff  confised  to  the 
borders  of  tho  streams  intersecting  the  San  Lnis  Valley,  and  the  foot-nills  and  monnt- 
ain-sides.  Tho  variety  bordering  the  streams  are  mainly  cottonwood  and  willow :  and 
on  the  foot-hills  and  monntains,  pines,  pifiou,  aspen,  and  cedar,  with  somesomb  oak  tod 
spruce.  Few  of  these  trees  attain  to  any  great  size  excepting  the  cottonwood  and 
some  pines,  which  famish  an  inferior  quality  of  building  lumber,  the  other  Tarieties 
fumisning  excellent  fuel.  The  drainage  of  the  valley  is  natuiaUy  good  and  tnnds 
toward  the  south  and  west,  tho  surface  oeing  gravel,  through  whion  water  is  readied 
only  at  a  great  depth. 

The  elevation  of  the  site  of  this  post  is  given  at  7,681  feet  above  sea-leyel,  and  I 
understand  that  this  altitude  was  ascertained  barometrically  by  a  party  belongini;  to 
Wheeler's  expedition,  about  two  or  three  years  ago.  The  valley  has  a  cradniddefloeiit 
toward  the  south  and  west  to  the  Rio  Grande  and  tho  spur  of  mountams  fonning  the 
southern  boundary  of  the  park.  On  the  western  side  of  the  river  there  is  a  gradnil 
rise  to  the  San  Juan  range  of  mountains. 

The  climate  is  very  diy,  the  yearly  rainfall  being  very  small  in  amoimt.  For  the 
past  two  years  the  rainfall,  according  to  the  meteorological  register  of  the  post  hospital, 
nas  been  as  follows,  viz :  1875,  11.56  inches ;  1876, 7.50  inches. 

FOBT  LYON. 

Colonel  0.  H.  Smith,  Ninteenth  Infantiy,  reports : 

The  elevation  of  this  post,  as  shown  by  the  hospital  records,  is  3.800  feet  altitude; 
is  not  known  how  or  by  whom  obtained.  The  amount  of  rainiall  since  1870  is  aa  fol- 
lows: 1871,  7.67  inches;  1872,  16.07  inches;  1873,  11.58  inches:  1874,  14.58  inchei; 
1875,  10  inches;  1876,  9.01  iAches ;  1877,  till  Ist  of  October,  9.53  inches.  The  country 
is  rolling  prairie,  drained  by  ravines  and  small  streams,  which  run  southeast  on  tho 
north  Bide  and  northeast  on  the  south  side  of  the  main  streams  into  which  they  flow. 

The  forest  area  in  the  immediate  vicinity  of  the  post  is  smaU;  in  fact,  there  iB  no 
timber  except  what  is  growing  on  the  banks  of  the  large  streams.  The  timber  on  the 
Arkansas  Biver,  commencing  about  forty  miles  east  of  the  post,  keeps  increasiiig  in 
size  and  area  as  you  approacli  the  mountains ;  but  it  is  principally  comjiosed  of  scrob 
cottonwood,  conhned  to  the  banks  and  islands  of  the  river,  and  fit  for  nothing  bnt 
fuel,  until  you  arrive  west  of  tho  Pueblo,  when  the  pine  makes  its  apx>earance. 

The  Purgatoiro  River,  which  flows  into  the  Arkansas  about  ono  mile  west  of  the 
post,  is  still  better  timbered  with  cottonwood  than  the  latter,  and  its  timber  area  in- 
creases as  you  approach  the  headwaters  in  the  Baton  Mountains,  where  some  cedar  is 
found. 

The  only  large  and  valuable  timber  area  in  the  near  vicinity  commences  about  set- 
enty-five  miles  west  of  here,  and  is  between  this  point  and  Denver,  on  a  spur  of  the 
mountains  known  as  the  Divide.  This  is  said  to  embrace  thousands  of  acres  of  pine 
timber,  from  which  valuable  lumber  is  sawed  and  hauled  to  Pueblo  on  tho  south  and 
tiie  Kansas  Pacific  Railroad  on  the  north. 

FORESTRY  PROPER  OF  THE  COLORADO  VAULEY. 

(Extract  firom  report  of  Lient.  A.  G.  Tarsiiif  Twelfth  United  States  Bifluitry.) 

First  in  order  comes  tho  scanty  vegetation  of  the  dry,  sandy,  and  gravelly  sides  ol 
tho  basin  between  the  river-bottoms  and  the  base  of  tho  mountain  ranges  fonning  the 
apex  or  upper  edge. 

This  is  conii>osed  of  the  Larrea  Mexioanay  the  Echinocachu  cylindraceuSf  and  AfrijpUx, 
with  here  and  there  an  isolated  specimen  of  the  Tucca  5rer(/bZta,  or  cactos  palm,  ap- 
pearing principally  in  the  "  washes,"  which  will  be  described  further  on. 

As  a  general  rule  tho  vegetation,  scanty  at  best,  is  always  more  plentiful  and  of  a 
higher  order  in  these  depressions  of  the  soil  than  in  the  higher  and  general  plane  of 
t  lie  surrounding  countiy.  ' 
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lu  tlio  lowiaiiils,  ill  tbe  immediate  vicinity  of  theriveran<lit80wn  progenj-,  or,  more 
properly  Bpeakiag,  its  owu  prodncts,  the  water,  BpWKVding  through  the  tempomrily 
ocoumulAtfid  soil,  boeps  it  moist  amlmore  favorable  to  vegetation,  which  BpringBf^m 
it  in  Insuriaut  wildness. 

The  first  specica  to  appear  are,  gencrnlly,  the  Boutetova  leileha,  or  meaqnite  grass, 
then  the  peculiar  grass  or  liber  yclept  "Tanglefoot,"  and  the  Gallele,  or  roueb  bunch- 
grass,  the  lenst  nutritiouB  of  the  trio.  At  tliisBtago  the  Junipervs,  properly  Belonging 
to  the  Ilora  of  Arizona,  begins  to  enlivoa  the  scene. 

Thick  groves,  orplaatations,  if  not  a  misnomer,  of  the  different  species  of  the  bttow- 
weecl,  the  Sufir  longi/otia,  TesMria  horealii,  BaockarU  <ioenilwxn$,  antt  Jlac<Aaris  aaliciaa, 
standout  as  if  sown  like  wheat-fieldi.tho  sombernnddustytiDta  of  their  leaves  twnch- 
inein  bold  rclipf  upon  the  brighter  green  of  other  Hhnibs. 

luterspcrsed  here  aad  there  among  tbesewolindthotwospeciesof  the  mesqnite  tree, 
the  Algarobia  glanduloia  aud  the  Strombocarpa  jnibe»cai»,  and  finally,  along  the  margin  of 
lagunat,  the  most  substantial  of  the  Colorado  timber,  the  willow  and  Cottonwood. 

The  largest  of  the«o  last,  in  the  entire  conrse  of  the  river,  are  on  what  is  called 
"  Cottonwood  Island,"  between  Camp  Mohave  and  the  Grand  Cation,  where  they  have 
attained  a  size  which  may  be  styled  majestic,  when  the  uatore  of  the  smronnding 
countT7  is  taken  into  consideration;  and  this  is  doe  to  tbepennanent  natnre  of  the 
island,  upon  which  they  have  been  allowed  to  attain  thoir  full  size. 

The  cotlwnwood,  mesquite,  and  willow  are  the  principal,  if  not  the  only,  fuel  of  die 
country ;  the  firaC  having  a  diamotcT  varying  from  ID  to  30  inches  when  they  do  not 
reach  matnrity :  the  two  laat  from  4  to  ID  inches. 

To  sum  up,  the  principal  growths  of  the  entire  region  may  be  tabulated  as  foUows: 


J  triplex  hstneiehjtra. 
Fsathyroin  Tamoiitiimt. 
Atler  iptnonu. 
Piuckea  Sarcottanma. 
Saiix  longi/olia. 
Baccharii  taliana. 
Vncurbiia  CaliforHiea, 
Poiiiciini  eriingaUi. 
Populut  Taoniliftra. 
Dttlea  ejriitosa. 


AtripUx  polyoarpa, 
Ftiyiatii  lobaia. 
Seibania  macrocarpa. 
Algarobia  glanduUna. 
Teasaria  bon^lit. 
Malvailrum  MarrttbUndt*. 
ZaaOiiHm  Stmmariitm, 
Chlcrit  alba. 
Lygodetmia. 
Chiltiptii  linearii. 


aei/olia. 


Fala/oxii 

Strom  bocarpa  pubt«ee»i. 
BaeiAajit  eoeralttteni. 
Datura  neUdoidei. 
Svada  diffiaa. 
Allionia-i  ncamata. 
Cereidiuxt  jforid  mn. 
Kramtria  parrifolia. 


For  the  ]niriioBo  of  elucidation,  the  entire  region  comprised  between  Stone's  Feny, 
Nevada,  and  the  river  month  in  Mexico  bos  been  divided  into  section-sketches,  as  fol- 
lows: Ist,  Sfclionof  Stov^tFerry;  2d,  Sectionof  Cotionicood  Iiland;  3d,  Section  of  Mo- 
hare;  4tli,  Section  of  Aubrey;  5th,  Secfiott  of  Ehrenberg:  6th,  Seciion  of  Yvma;  7th, 
Section  of  the  mouth,  together  with  a  sketeh  of  a  gecHmt  of  the  general  ralley,ahowiDg-vhab 
may  bo  considered  a  fait  average  of  the  vegetation  and  wooded  area,  together  with  ou 
attempt  at  demonstrating  the  (;radnal  formation  and  w.iahing  away  of  the  bottom- 
lands and  the  general  confonnation  and  aspect  of  the  surrounding  country. 

APPENDIX. 

Tablr  of  raiiifiiU  at  F.trt  Buford,  Dakota,  fnm  Augiut,  1866,  U>  Abwmter,  1877. 
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Abstract  A. 
Mean  temperatures  and  rainfall  at  Fort  RlcCy  Dakota,  from  May  11,  S70,  to  Oeiober  31,1877. 


Tear. 


i 

J 

at 

(39 


1870,  May  to  XoTeml)cr,  8.00  inches  rain. 


1871,  April 

1872,  April 
187JT,  April 
1874,  April 
187(i.  April 

1876.  April 

1877,  April 


to  Xoverobor, 
to  NovomlKT, 
to  NovcmlMir, 
to  Xoveuibor, 
to  November, 
to  November, 
to  November, 


12.  C7  inoheHrain. 
11.51  inches  rnin. 

7.83  inches  rain. 

7.73  inches  rain. 
12.49  inches  rain. 
10.28  indues  rain. 
19.58  inches  rain. 


Mean  for  seven  and  a  half  years 

Total  rainfall  in  seven  and  a  half  years. . 


a72 

12.ri9 
13,40 
10.81 
13.04 
10.10 
11.50 
26.53 


113.63 


I 

ii 

9 

53.95 

87.10 
4a  00 
38.00 
43. 61 
30.42 
43.68 
40.50 


Remaila. 


Eight  montha*  oTMorratUniflk  fnm  Hv 
to  Deeember. 


45l70 


Ten  months'  obaerrAiioni,  £rgm  Ji 
wy  to  October. 


Latitude,  40°  35' ;  longitude,  23°  33':  elevation  above  sea-level,  5L900  feet 

BLAIR  D.  TAYLOR, 

Jmstani  Surgetm,  U.8»d» 

The  rainfall  for  1871,  as  recorded,  is  probably  orroneoua. 

EDW.  MAGXnSX, 
Lieutenant  Engineer;' U,  k  A, 


THE  CORK  TREE. 

Mr.  Primitivo  Artigas  y  Teixidor,  a  graduate  of  the  School  of  Foreflt 
Engineers  of  Spain,  has  recently  published  a  juimphlet*  on  the  ooltoze 
of  the  cork  tree  and  the  care  and  management  of  cork  plantations.  Ai 
the  climate  in  many  parts  of  the  United  States  is  known  to  be  jhToiahle 
for  the  growth  of  this  tree,  it  is  deemed  expedient  to  give  the  following 
summaiy  of  Mr.  Artigas'  pamphlet.  It  is  to  be  regretted  that  lade  of 
space  forbids  the  presentation  of  a  full  translation  of  the  work,  whidi 
also  contains  a  paper  on  the  manufacture  of  bottle-corks  in  Spain* 

According  to  Mr.  Artigas,  up  to  the  present  day  no  material  has  been 
found  to  take  the  place  of  cork  in  the  manufacture  of  stopjiers  for  bottles. 
Its  impermeability,  elasticity,  durability,  and  lightness  have  gained  for 
it  a  position  in  the  field  of  industry  which  it  will  not  readily  yield  to 
any  other  substance.  Hence  the  imperative  necessity  for  encouraging 
the  growth  of  cork  plantations^  and  avoiding  the  course  followed  fcj 
some  operators  in  this  branch  of  forest  industry  in  the  island  of  Sidlyi 
the  kingdom  of  Naples,  and  in  the  island  of  Saixlinia.  In  the  last-men- 
tioned place  a  cork  plantation,  according  to  Mr.  Nicholas  Eymar,  oapik 
ble  of  yielding  an  annual  income  of  five  or  six  hundred  thousand  firaaCB 
was  destroyed.  The  object  was  to  obtain  the  tannin  from  the  bark*  The 
trunks  and  branches  of  tiie  trees,  after  having  been  stripped  of  thdr 
bark,  were  burned  in  order  that  the  cai*bonate  of  soda  containe<l  in  tiie 
ashes  might  be  extracted.  To-day,  and  with  goo<l  reason,  the  mann* 
fa<jturers  are  beginning  to  fear  that  there  will  soon  be  a  great  scaidty 

*  El  Alconioque  y  La  Induatria  Taponera,  por  Don  Primitivo  Aitlgae  y  Teizi 
Ingeniero  de  Montes.    Madrid,  1875. 
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of  fine  cork  for  stopi)ers  if  tbo  cork  ])lantation.s  are  not  looked  after  and 
managed  with  more  care  and  attention  than  heretofore.  The  demand 
for  bottle-corks  is  mpidly  jri'owing  larger,  and  everything  leads  to  the 
belief  that  it  will  continue  to  do  so  for  many  years.  The  establishment 
of  cork  i)lantations,  however,  goes  on  xery  slowly.  Fully  aware  of  this 
fact,  the  French  Govemment,  in  1822,  placed  in  the  hands  of  the  Koyal 
and  Central  Society  of  Agriculture  4,600  francs,  to  be  divided  among  such 
l>erson8  as  might  plant  acorns  of  the  cork  oak  after  the  year  1823,  and  at 
the  expiration  of  ten  years  possess  plantations  containing  ten  thousand 
strong  and  vigorous  sai)ling8.  In  1834  three  i^ersons  were  found  to 
have  fulfilled  the  conditions,  and  the  money  was  divided  among  them 
by  the  society. 

The  French  Government  pays  particular  attention  to  the  preservation 
and  development  of  the  extensive  plantations  of  this  tree  which  now 
exist  in  Algeria.  A  large  and  intelligent  staff  of  oflicers.  of  the  corps 
of  forest  engineers,  have  charge  of  them,  and  they  yield  a  large  revenue 
to  the  state.  France  has  now  about  500,000  acres  of  cork  plantations 
in  her  Afirican  colony. 

Although  in  the  majority  of  cases  the  offer  of  prizes,  always  small 
and  of  little  value,  for  the  culture  of  a  tree  whidi  requires  a  heavy  ex- 
penditure to  plant  the  seed,  and  a  long  period  to  acquire  the  requisite 
size,  is  inef&cacious,  it  might,  perhax)^,  be  productive  of  much  good  to 
call  a  convention  of  proprietors  of  cork  lands,  to  be  held  witflji  six, 
eight,  or  more  year^;,  to  discuss  the  question  <rf  cork  culture.  One  or 
more  premiums  might  at  the  same  time  be  offered  to  those  who  should, 
within  the  time  specified,  obtain  the  best  results  in  planting,  or  in  the 
improvement  of  their  lands.  The  awards  should  be  made  by  a  select 
jury  so  as  to  secure  impartial  and  intelligent  decisions. 

It  would  also  not  be  out  of  i)lace  to  offer  a  handsome  prize  for  the 
best  paper  on  the  destruction  of  the  larvae  which  are  now  doing  so  much 
damage  to  the  cork  by  burrowing  through  it  in  all  directions ;  and  another 
for  the  best  paper  on  the  means  of  preventing  the  appearance  of  the 
disfiguring  stains  in  the  cork  known  as  ^^jaspeado^  (mottled).  With  this 
incentive  a  desire  to  study  these  questions,  upon  which  so  little  is  now 
known,  might  be  awakened,  and  it  is  fair  to  assume  that  a  positive 
benefit  would  result. 

The  importance  of  the  cork  crop  and  the  development  of  the  manufac- 
ture of  corks  in  Spain  were  hardly  appreciated  until  about  the  middle 
of  the  present  century.  Since  that  time  the  latter  has  increased  enor- 
mously, and  to  day,  in  some  provinces,  it  is  one  of  the  chief  sources  of 
wealth.  Hence  the  gicat  rise  in  the  value  of  cork  within  the  period 
mentioned.  Formerly  used  in  making  beehives  and  fioats  for  fishing- 
nets,  iS:c.,  but  principally  for  fuel,  its  money  value  was  insignificant. 
As  tlie  (;ork  tree  does  not  furnish  good  lumber,  and  its  wood  is  valuable 
onl>  as  fuel,  some  of  the  proprietors  of  cork  plantations  desiring  to  ob- 
tain better  returns  from  their  lands,  devoted  them  to  other  purposes, 
and  in  this  way,  even  during  the  second  tliird  of  this  century,  large 
plantations  of  corlc  tro(^s  were  cut  down.  On  account  of  the  low  estima- 
tion in  which  it  was  held,  there  was,  up  to  a  short  time  ago,  no  induce- 
ment for  any  one  to  make  a  study  of  the  cork  tree  witii  a  view  to  im- 
pi-ove  its  product  or  increase  its  yield.  Unfortunately,  persons  who 
might  have  done  so  did  not  even  take  it  up  as  a  scientific  curiosity. 

The  little  information  of  importance  that  has  been  published  upon 
this  subject  is  of  very  recent  date.  The  time,  also,  employed  in  the  ex- 
periments mentioned  by  the  different  writws  has  not  been  sufficient,  in 
many  cases,  to  prove  practically  that  which  has  been  theoretically  ad- 
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vanced,  or  positively  stated  as  being  beyond  dispute.    All  facts  be    ig 
npon  the  question,  therefore,  should  be  sempnlously  and  methodi     r 
collected  in  order  to  be  used  as  a  basis  for  the  formation  of  rules  for 
guidance  of  all  engaged  in  cork  culture. 

The  cork  tree  (Quercus  suber^  of  Linnaeus)  is  of  various  sizes,  a    .  this 
has  given  rise  to  wide  differences  of  opinion  with  respect  to  the  gi 
height  and  circumference  or  diameter   it  attains.    According 
H.  Laure  some  have  grown  to  the  height  of  fifty  feet,  and  he  haii      d 
trees  of  three  feet  in  diameter  in  the  neighborhood  of  Bonnes.        .  f. 
Jaubert  de  Passa  fixes  the  maximum  height  at  sixty  feet  with      d 
ter  of  four  feet.    In  Algeria  cork  trees  sixty-five  feet  high  and  ntnn  \ 
and  a  half  to  sixteen  and  a  half  feet  in  circumference  have  been  1 

In  Estremadura  Miere  are  some  trees  as  large  as  those  foniid  in  ju- 
geria.  There  is  a  tradition  that  in  the  valley  of  Batuecas  (Salamanca) 
there  was  a  large  cork  tree,  the  hollow  trunk  of  which  was  used  as  ft 
cell  by  some  of  the  monks  of  a  neighboring  monastery.  In  WBQ^  in  • 
cork  plantation  called  Monte  Mayor ^  in  the  province  of  Castellon  de  la 
Plana,  cork  was  taken  from  a  tree  50  feet  high  by  10  feet  in  circamftr- 
ence.  This  tree  was  GO  years  old.  In  the  province  of  Qerona  tbe  aatto 
has  seen  trees  of  a  greater  diameter  than  any  mentioned  above,  exo(9^ 
ing  that  of  the  valley  of  Batuecas,  the  size  of  which  is  not  known. 

The  tree  attains  a  great  age,  and  its  growth  continues  from  one  him- 
dred  and  fifty  to  two  himdrei  years.  It  lives  after  it  ceases  to  gi0W| 
but  the  yield  of  cork  is  diminished. 

CONDITIONS  UNDER  WHICH  FOUND, 

Oeographical  climate. — Extensive  plantations  of  corktrees  are  fiMmd 
throughout  the  greater  portion  of  the  countries  lying  along  tiie  Meditiff- 
ranean,  as  far  north  as  the  ibrty-fifth  degree  of  latitude :  beyond  that 
line  they  do  not  flourish,  and  are  sparse  and  of  little  value.  Its  polar 
line  coincides  with  the  isotherm  +13.5°. 

Phys^ical  climate, — Cork  tree  requires  a  warm,  or  at  least  a  temperate 
climate.  It  is  found  in  Spain,  at  an  altitude  of  1,G00  feet;  at  the  same 
height  in  France,  according  to  some  authorities,  and  at  2,000  feet  accord- 
ing to  others.  In  Algeria,  it  grows  at  an  elevation  of  3,200  lieet.  The 
minimum  average  annual  temperature  which  it  can  stana  appears  to  he 
+13^.*  A  southern  exposui-e  is  the  most  favorable  to  its  growth, 
although  it  does  well  in  other  situations  when  all  other  conditions  are 
l)ropitious. 

The  free  circulation  of  air  and  an  abundance  of  light  are  higlily 
beneficial  to  the  development  of  this  tree,  which  prefers,  therefore,  slopes 
to  plains,  i)arti(iularly  if  they  ai-e  near  the  sea  or  immediately  on  the 
coast. 

According  to  Antonin  Bouset,  the  cork  tree  can  resist  differences  of 
temporatnre  of  fifty  degrees. 

iSoil. — Granitic  lands  and  sandy  siliceous  soils  are  very  favorable  to 
the  mpid  gix)wth  of  the  cork  tree,  which  seems  almost  to  absolutely 
reject  those  which  are  purely  calcareous.  It  grows  spontaneomedy  in 
virgin  soils,  where  silica  or  silico-argillaceous  compounds  are  abundant 
It  does  not  afi'ect  dam]>  lands,  and  shuns  marshes.  In  proof  of  this 
it  will  only  bo  necessary  to  examine  the  lands  ocx^upied  by  the  cork 
plantations  in  the  provinces  of  Caceres,  Gerona,  CastelloUi  and  other 

"Tho  author  docs  uot  say  whether  this  tcmpcraturo  is  according  to  the  Baaniner 
or  tho  Ceuti j:rrade  Bystem.  If  the  lieaumer  ia  meant,  it  is  equal  to  Ql^SP  FnhmLbnt; 
i  f  tho  Centigrade,  to  55.2^  Fahrenheit.  It  is  almost  safe  to  assume  that  the  CentigiadA 
is  meant. 
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places  where  the  calcareous  soil  generally  drives  them  away,  and  where 
they  abound  whenever  granites,  Silurian  slates,  siUco-argillaceous  and 
sandy  siliceous  soils  are  encountered.  According  to  Mr.  H.  Laure  the 
cork  tree  only  grows  spont^aneously,  or  in  a  wild  state,  in  granitic  or 
slaty  formations.  Experts  in  the  province  of  Grerona  affirm  that  the 
trees  which  yield  the  best  cork  are  found  on  slaty  lands. 

FRUCTIFICATION. 

The  blossoms  make  their  appearance  in  April  or  May,  and  the  fruit 
ripens  in  the  following  months  of  September  and  January.  Hence  the 
different  kinds  of  acorns,  according  to  the  time  of  ripening,  l^ose 
which  arrive  at  maturity  in  September,  and  sometimes  about  the  begin- 
ning of  October,  are  called  "^rero*,"  '^Primerizas  de  San  Miguel^  or 
^^  Miguelenas  ;^^  those  which  ripen  in  October  and  November  are  called 
^'  Segunderas^^  or  ^'Medianas  de  San  Martin^^  or  ^^ Martinenas^ ;  and  lastlyy 
the  acorns  which  do  not  ripen  until  December,  or  January,  ai*e  known  as 
^'TardiaSj^^  or  ^^  Palomeras.^ 

The  acorns  of  this  species  of  oak  are  more  bitter,  and  of  an  inferior 
quality  to  those  of  the  Quercus  ilexy  and  are  not  so  good  as  food  for 
swine. 

The  trees  begin  to  bear  acorns  within  twelve  or  fifteen  years,  but 
antil  they  reach  thirty  or  forty  the  acorns  are  not  fertile,  nor  is  the  yield 
abundant.  It  is  said  that  the  tree  bears  fertile  seed  when  it  yields  cork 
sufficiently  good  to  make  bottle  stopx>ers.  Close  growth  or  lack  of  light 
iiminishes  the  yield  of  acorns,  and  also  impairs  3ie  quality  of  the  cork 
and  bark,  and  lessens  their  quantity. 

The  acorns,  although  not  very  dehcate,  lose  their  germinative  faculty 
even  when  not  on  the  trees,  if  exposed  to  a  great  degree  of  cold. 

Some  varieties  or  sub-varieties  of  the  cork  oak  produce  very  sweet 
acorns,  a«  sweet  or  even  sweeter  than  those  of  the  Quercus  ilex.  It  has 
also  been  obser\'ed  that  the  trees  which  yield  small  oblong  or  round  and 
bitter  acorns  produce  coarse  cork,  and  those  which  bear  large  and  sweet 
acorns  produce  a  finer  article,  and  their  tioinks  are  of  a  more  regular 
shape.  These  characteristics  are,  however,  not  generally  to  be  relied 
Dn  as  indicative  of  the  peculiarities  mentioned. 

PLANTING. 

Having  selected  the  seed,  the  first  thing  to  be  considered  is  the  pre- 
paration of  the  soil  to  receive  it.  In  woodlands  it  is  not  expedient,  as 
a  general  thiii^Li:,  to  dig  deep,  as  in  field  labor  where  it  is  advantageous. 
Ihe  reason  for  this  is  very  apparent.  The  roots  of  young  trees  pene- 
trate very  little  during  the  first  year;  during  that  period,  therefore,  and 
3ften  (luriug  the  year  following,  they  do  not  reach  the  bottom  of  the 
jilled  soil.  By  t  illajro  the  earth  is  lessened,  but  it  dries  easily,  and  if 
the  summer  is  at  all  dry  and  hot  it  loses  nearly  all  its  moistum  The 
roots  of  the  seedlings  in  such  cases  find  the  lower  portion  of  the  soil  dry, 
and  frequently  impacted,  conditions  highly  unfavorable  to  their  proper 
ievelopment.  Other  disadvantages  result  from  a  deep  tillage  of  the 
soil.  Weeds  and  shrubs  come  up  and  grow  so  rapidly  as  to  smother  the 
v^oung  trees.    Besides  this,  the  roots  and  organic  ramains  placed  on  the 

[face  rot  much  more  rapidly  than  when  turned  under,  contributing 
greatly  to  the  rapid  growth  of  the  young  plants  during  the  first  years. 
But  lactor  on,  generally  after  the  lapse  of  eight  or  ten  years,  the  want 
rf  the  manure  which  a  more  tardy  decomposition  would  have  supplied 
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mako.s  itselffelt,  aiul  the  younp:  trees  become  weak  and  puny.    It  die 
also  be  remembered  that  (lecomi)ose(l  organic  matter,  under  tlie  ii 
ences  of  heat,  bght,  ami  the  atmosphere,  give  out,  among  other  thin, 
ammoniacal  matters  and  carbonic  acid,  which  are  lost  in  great  part  u 
they  do  not  come  into  contact  with  a  vehicle  or  substance  wliioh  wifl 
retain  them.    Covered  by  the  soil  they  find  this  vehicle. 

The  cork  tree  needs  some  shelter  during  the  first  few  years  of  its 
growth.  If  tliiH  is  too  great,  the  tree  droops  and  finally  dies.  Hence 
the  diilerent  results  obtained  from  any  one  or  the  other  of  the  varions 
methods  of  preparing  tlie  lands  for  planting.  To  plant  by  sowing  broad- 
cast after  the  land  has  been  plowed  has  the  disadvantage  of  enconngiiig 
the  growth  of  shnibs  and  weeds,  and  their  development  being  mon 
rapid  than  that  of  the  cork  trees,  the  latter  are  seriously  ii\jured.  Tbfb 
mode  of  ])laiiting  by  making  small  excavations  here  and  there  and  pot- 
ting an  acorn  into  each  is  open  to  the  same  objection.  From  mottvaa  of 
economy,  as  will  be  shown  later,  and  also  to  protect  the  young  tnm 
fipom  the  ill-effects  of  the  growth  of  weeds  and  shrubs,  the  "ftirroir''ar 
^'  belt"  system  of  planting  has  been  adopted.  This  consists  in  plaatiq[ 
the  cork  trees  in  rows,  with  one  or  more  rows  of  grape-vines  between. 
The  rows  of  vines  are  fh)m  five  to  seven  feet  apart,  and  the  aoonis  aie 
planted  in  a  farrow  drawn  between.  The  acorns  and  vines  are  planlil 
at  the  same  time.  The  former  may  be  placed  from  20  to  40  inches  nut 
When  the  young  trees  are  suificiently  grown  they  may  be  thionea  oat 
until  a  sufficient  number  is  left. 

In  a  cork  plantation  of  this  kind  near  Palaftiigell,  province  of  GeaKMi% 
the  cork  trees,  which  are  about  twenty  years  old,  have  an  average  diam< 
eter  of  nearly  4  inches. 

In  1830  Mr.  Eeig,  in  a  letter  addressed  to  the  Boyal  and  Central  Afri- 
cidtural  Society  of  France,  said  that  ho  planted,  in  1817,  one  hundred 
and  fifty  ares  (119.G  square  yards  each)  with  acorns  of  the  ooA  Ivee, 
with  alternate  rows  of  grape-vines,  with  such  good  results  that  the 
yield  of  the  vines  more  than  paid  for  the  cost  of  the  cork  plantatloiL 
He  recommended  that  this  plan  should  be  adopted  to  introduce  the  eoik 
tree  into  the  thinly  settled  portions  of  the  south  of  France.  Mr.  Beig 
left  spaces  of  G  feet  between  his  trees.  Their  height  at  the  date  of  his 
letter  was  9  feet,  with  a  circumference,  at  the  base  of  the  trunk,  of  3 
inches.  Tlie  land  on  which  they  were  grown  was  of  the  poorest  descrip- 
tiou,  sloping,  and  with  only  6  inches  of  soil. 

Up  to  twenty  or  twenty-live  years  the  ground  shoidd  bo  cultivated  as 
if  it  was  a  vmeyard  only,  taking  care  not  to  injure  the  young  trees.  In 
this  way  the  weeds  and  shrubs  will  be  kept  under.  At  the  end  of  this 
time  the  cork  trees  will  be  sufticiently  grown  not  to  need  shelter,  wfaidh* 
indeed,  the  vines  will  no  longer  be  able  to  afford.  On  ttie  contrary,  th^ 
will  become  the  victims  of  the  excess  of  shade  given  by  the  cork  trees, 
and  will  have  to  give  way  to  them. 

Jt  is  usual  to  cultivate  these  mixed  plantations  twice  a  year,  once  in 
Jannars'^,  and  again  in  the  S])ring.  The  earth  should  be  stirred  with  a 
hoe,  and  the  weeds  and  bnish  rooted  up  and  burned  if  they  are  hnitftd 
and  do  not  readily  rot,  or  buried  with  their  roots  if  their  decompofl- 
tion  will  funiivsli  good  manure. 

("nder  certain  circumstances  other  methods  might  be  advantagconaiy 
followed  in  the  ])reparation  of  the  soil  and  the  disposition  of  die  young 
ti-ees.  Fn  this  i)aper  the  author  i)roi)oses  to  lay  down  general  prindplsB 
and  ])re(;eptr.  rather  than  ]nH}cise  details  and  instructions,  whioh.  in  bis 
opinion,  wimld  be  im]K)ssible  in  view  of  the  complex  nature  of  the  con- 
ditions under  consideration.    It  cannot  be  absolutely  stated  that  any 
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ono  plant  will  {;i  ow  and  flourish  in  an  argillaceous  soil,  for  example,  with 
preference  for  a  calcareous  formation,  nor  tliat  it  prefers  one  exposiure  to 
another,  nor  that  it  requires  an  exact  amount  of  moisture,  nor  a  certain 
fixed  temiK^ratiu-e.  All  and  each  of  these  conditions,  and  vaiious  others, 
may  exert  a  modifying  influence,  in  a  greater  or  less  degree,  on  each  of 
the  others.  All  must  be  considered,  as  aJl  exert  great  influence  in  the 
development  of  the  plant. 

If  there  should  already  be  any  growth  of  shrubs  or  young  trees  on  the 
land  whi(ih  might  serve  as  a  protection  or  shelter,  planting  in  belts  might 
be  advantageously  resorted  to.  The  soil  should  only  be  moved  in  the 
belts  in  which  the  acorns  are  planted,  making  them  from  32  to  40  inches 
m  width.  The  brush  removed  from  these  belts  should  be  thrown  on  the 
intervening  uncultivated  belts,  thus  forming  an  additional  protection 
from  heat  and  cold. 

Planting  in  trenches  may  be  tried  when  the  land  or  the  requirements 
of  the  tree  are  not  known.  It  consists  in  marking  out  belts  about  13A 
feet  wide,  horizontally  if  on  a  dope,  and  from  east  to  west  if  the  grouna 
is  level.  An  excavation  10  feet  wide  and  from  2  to  4  inches  in  depth. 
according  to  the  quality  of  the  soil,  is  then  made,  and  the  excavatea 
earth  thrown  on  the  remaining  portion  of  the  belt  in  the  shax)e  of  an  em- 
bankment. Where  the  land  slopes  this  embankment  should  be  on  the 
lower  side,  and  on  levels  on  the  south  side.  In  the  center  of  the  open 
belt  a  second  excavation,  8  inches  in  depth  and  4  in  widt^,  in  the  8hai)e 
of  a  half  cylinder,  should  be  made  longitudinally;  the  earth  fromtiiis 
last  excavation  placed  so  as  to  form  a  convex  surface  between  the  first 
embankment  and  the  excavation.  In  tlie  remaining  portion  the  surface 
of  the  soil  may  be  shghtly  stirred.  In  this  way  all  the  conditions  that 
are  favorable  or  not  to  the  development  of  tlie  tree  can  be  found,  and  an 
opportunity  is  aflbrded  to  determine  the  best  mode  of  culture. 

The  preparation  of  the  ground  by  ditching  is  recommended  when  the 
surface  and  subsoils  are  very  much  impacted,  are  of  bad  quality,  or 
are  full  of  thick  roots.  To  do  this,  ditches  from  8  to  20  inches  in  width 
and  about  the  same  depth  are  opened  fjx)m  15  to  40  feet  apart.  They 
should  be  dug  in  summer  or  autumn,  in  order  that  the  soil  may  be  ex- 
posed to  the  action  of  the  air  for  half  a  year  at  least.  When  it  is  time 
to  plant,  the  earth  should  be  thro^vn  back  into  the  ditches  and  the  opera- 
tion is  complete.  If  the  earth  should  be  too  compact  a  Uttle  sand  should 
be  added,  or  else  a  few  dry  sticks  or  weeds,  which  would  also  serve  as 
manure.  If  the  soil  shoiUd'  be  damp  a  little  earth  taken  from  the  inter- 
venui;];:  s])aces  might  be  tlirown  on,  making  a  sort  of  a  ridge  over  the 
ditch.  If,  on  the  other  hand,  the  soil  should  be  very  dry,  and  the  situ- 
ation very  nuich  exposed  to  heat  or  cold,  the  ditches  should  be  filled  in 
only  up  to  about  4  inches  fi'om  the  surface.  On  slopes  the  ditches  should 
be  run  horizontally,  as  the  moisture  and  strength  of  the  soil  are  better 
preserved. 

Planting  in  squares,  which  is  done  by  cutting  out  squares  measuring 
4  feet  each  way,  in  the  existing  growth  of  shrubs  and  young  trees,  and 
planting  a  few  acorns  in  the  center  of  each  square,  is  superior  to  the 
belt  method  in  affording  protection  to  the  young  trees,  because  the  earth 
thrown  against  the  sides  forms  a  sort  of  wall  which  protects  them  from 
the  wind.  It  would  not  do,  however,  to  follow  this  plan  with  close 
soUs,  for  the  water  would  accumidate  in  the  center  and  injure  the  young 
plants  or  seed. 

Planting  in  holes  is  much  like  the  method  first  spoken  of,  so  much  so 
that  a  more  paiticular  description  is  not  deemed  necessary. 

The  acorns  should  be  gathered  when  perfectly  ripe.     Those  which 
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arrivo  at  maturity  in  the  latter  part  of  November  and  the  first  part  of 
December  are  considered  the  best. 

The  most  favorable  season  for  the  germination  and  development  of 
plant  is  that  in  wldch  the  acorns  fall  naturally,  in  antiunnorat 
beginning  of  winter.    But  at  this  season  the  field-mice  and  bird* 
apt  to  eat  the  acoms.    In  the  spring  the  young  trees  are  ei^ 
injury  from  the  late  frosts,  but  there  is  less  danger  from  this  s     » 
than  there  is  of  the  seeds  being  eaten  if  planted  in  the  falL    It  i« 
possible,  however,  to  give  any  fixed  rule  on  tlua  point,  as  so  much  ae- 
i)ends  upon  local  circumstances.     When  there  is  no  strong  reason  fijr 
planting  in  the  spring,  autumn  should  be  preferred,  because  if  1 
seed  has  had  time  to  sprout  the  young  roots  spread  and  get  i 

hold  during  the  winter,  and  in  the  spring  the  young  plants  noun     ml 
the  better. 

Several  methods  of  preserving  the  acoms  have  been  adopted*  One 
way  is  to  put  them  in  a  sack  of  coarse  material  or  in  a  box  or  bmnel  M 
of  small  holes,  and  to  keep  them  under  water  imtil  ready  for  planting: 
Another  is  to  place  them,  with  alternate  layers  of  sand  or  earth,  in 
trenches  lined  with  boards  or  brickwork.  Some  x>6r8ons  have  obtained 
excellent  results  by  storing  the  freshly  gathered  acoms  in  a  well-venti- 
lated room,  stirring  them  frequently,  and,  when  tolerably  dry,  putting 
them  in  heaps  of  from  2  to  3  feet  high  ana  covering  them  with  a  cootrf 
leaves  1  foot  thick,  with  a  further  covering  of  branches  and  moss,  tlie 
whole  covered  with  a  thatch  of  straw.  It  has  been  recommended,  if  % 
safe  and  sheltered  place  luider  trees  can  be  found,  that  the  aooroB  be 
mixed  with  leaves  and  put  in  heaps  from  1  to  2  feet  high,  the  whole  to 
be  covered  witli  leaves.  When  the  acoms  are  stored  in  this  way,planfr 
ing  should  be  begun  with  the  first  approach  of  spring,  else  the  aoorns 
might  sprout  in  the  heaps. 

To  protect  the  young  plants  from  the  cold,  extreme  heat,  and  exoesfl 
of  light,  it  is  sometimes  the  custom  to  mix  other  kinds  of  seed  with  tiie 
acoms,  sometimes  cereals  and  sometimes  pine-seed,  as  in  Grascony,  "wbete 
the  sea-pine  (Plmts  maritima^  Lam.)  grows  luxuriantly  by  the  side  of  the 
cork  tree.  About  the  twelftli  year  some  of  the  pines  may  be  cut  dovn 
to  give  more  light  to  the  soil.  Two  or  three  years  later  the  pruning  of 
the  cork  trees  may  be  l)ogun.  Every  year,  until  pruning  is  began,  all 
injurious  shrubs  should  be  destroyed,  but  cai-e  should  be  ts^ento  pro- 
vide sufiicient  shade  to  keep  the  soil  from  drying  too  rapidly.  The 
pruning  should  be  repeated  every  four  or  five  years,  and  the  ground 
around  the  shade-trees  should  be  lightly  worked. 

In  damp  or  marshy  i)laces,  or  where  the  land  is  used  for  pasture, 
transplanting  or  setting  out  young  trees  may  be  resorted  to.  To  obtain 
these,  acoms  may  be  planted  in  beds  or  in  pots,  one  acorn  in  each  pot 
The  latter  is  more  convenient,  but  move  expensive. 

In  transplanting,  gnjat  care  should  be  taken  to  equalize,  as  fiar  as 
j)ossible,  tiie  absorbent  sml'iice  of  tlie  roots  with  the  exhalant  snrfoceof 
tiie  leaves,  preferring  the  spring  or  summer  for  the  operation.  Some 
l)lantations  havi:  been  successfully  planted  with  trees  from  ten  to  twelve 
years  old,  the  tops  being  cut  oif  0  or  7  feet  from  the  ground.  If  any  of 
the  roots  should  be  broken  in  taking  up  the  young  ti^ee,  they  should  bo 
cut  oif,  as  the  bniiscd  roots  might  rot  and  injure  the  tree.  If  the  yoong 
trees  can  be  tak(»n  u])  without  hurting  any  of  the  roots,  they  maybe 
transplanted  at  any  time,  and  there  will  be  no  need  to  cut  oft' any  of  the 
bmnches.  The  trees  sliould  be  ti-ansplanted  so  soon  as  i>ossime  irftcr 
being  taken  from  the  ground,  and  the  roots  should  be  covered  with  moeB 
or  straw  if  they  are  to  be  caiTied  to  a  distance. 
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In  poor  laud  the  holes  in  which  the  trees  are  to  be  placed  should  be 
dug  at  least  six  months  beforehand  in  order  to  permittee  soil  to  become 
mellow.  In  good  land  there  is  no  need  to  dig  the  holes  until  ready  to 
plant  the  trees.  The  holes  should  be  large  enough  to  admit  the  roots 
without  touching  the  sides.  A  slight  hollow,  which  should  be  filled  witii 
water  after  planting,  should  be  left  around  each  tree. 

The  trees  ought  to  be  at  such  a  distance  apart  as  to  insure  a  fuU  sup- 
ply of  air  and  an  abimdance  of  light;  but  not  so  much  as  to  favor  the 
growth  of  shrubs  prejudicial  to  the  trees,  or  to  i)ermit  the  ground  to  dry 
too  much.  Practical  experience,  an  acquaintance  with  the  locality,  and 
a  knowledge  of  vegetable  physiology  are  the  surest  guides  to  depend 
ux>on  to  obtain  the  best  results.  As  a  general  rule  the  number  of  trees 
per  hectare  (2.471  acres)  should  be  from  160  to  250. 

Old  trees  should  be  cut  down  to  make  room  for  young  ones.  Duha- 
mel  and  other  authorities  have  fixed  the  age  at  which  cork  trees  should 
be  felled  at  150  years.  This  rule  should  not  be  applied  in  the  province 
of  Gerona,  however,  as  the  trees  there  are  often  valuable  and  yield  a 
good  product  for  forty  or  fifty  years  after  reaching  the  age  stated. 

GATHERINa  THE  CORK  CROP. 

The  operation  of  taking  off  the  cork,  although  it  inflicts  a  real  disease 
upon  the  tree,  facilitates,  nevertheless,  the  development  of  the  trunk 
and  the  production  of  the  coats  of  cork.  The  cork  should  be  taken  off 
when  the  sap  is  runmng.  Mr.  Lambert  is  in  favor  of  having  this  work 
performed  in  the  spring,  because  at  that  time^  in  addition  to  the  fact 
that  the  cork  is  removed  with  greater  ease  than  in  the  depth  of  summer, 
the  new  formation  of  the  cork  which  is  not  yet  matured,  and  which  is  use- 
less for  manufacturing  purposes,  is  not  removed.  Tlie  inner  bark  also 
is  not  so  liable  to  dry  up  and  separate  fix)m  the  tree.  Some  cork  grow- 
ers, however,  prefer  to  take  off  the  cork  during  the  months  of  July  and 
August,  when  the  sap  is  descending.  Along  the  coast  in  the  province 
of  Gerona,  this  work  is  generally  done  about  the  last  of  June  to  the  first 
of  July,  the  operation  being  begun  when  the  cork  readily  separates  tram 
the  tree. 

The  greatest  risk  in  taking  off  the  cork  in  the  spring  is,  perhaps,  in 
the  danger  of  tearing  away  part  of  the  inner  bark,  in  addition  to  the 
further  danger  incurred  from  late  frosts  which  might  kill  the  tree.  It 
should  be  so  ananged,  therefore,  if  possible,  that  the  newly  stripped 
cork  trees,  which  are  then  covered  with  an  abundant  exudation  of  sap, 
should  not  be  exposed  to  sudden  changes  of  temperature,  particularly 
to  the  cold  winds  which  follow  the  autunin  rains. 

The  trees  should  be  stripped  for  the  first  time  when  the  outer  cover- 
ing can  be  taken  off  without  injuring  them.  In  the  province  of  Gierona 
this  is  done  when  the  trees  are  from  2  to  4  inches  in  diameter.  This 
rule  is  not  strictly  adhered  to,  however,  and  it  is  not  rare  to  see  even 
smaller  trees  denuded  of  their  covering.  The  first  and  sometimes  the 
second  coats  of  cork  are  of  no  value  to  make  stoppers. 

After  the  trees  arrive  at  maturity,  that  is  to  say,  when  they  begin  to 
yield  cork  of  mercantile  value,  it  is  of  great  importance  to  det^mine 
the  proper  i)eriod  that  should  be  allowed  to  elapse  between  the  har- 
\ests.  In  the  province  of  Gerona  the  majority  of  the  growers  strip 
their  trees  every  ten  years,  while  some  do  so  every  twelve  years.  Gases 
are  mentioned  where  the  cork  was  permitted  to  grow  for  eighteen  years, 
and  then  gave  a  handsome  return  to  the  grower.  As  cork  sufficiently 
chick  to  make  champagne-stoppers  is  worth  more  than  any  other,  grow- 
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ors  eiidcuvor  to  produce  this  quality  s^omotlmes  by  putting  off  the  tiiM 
of  gatheriug  for  ono  or  two  years. 

The  time  necessary  for  the  pi'oductiou  of  good  cork  varies  i    Mfdini 
to  the  conditions  of  the  soil  and  climate,  and  experience       i 
guide  in  determining  when  it  should  be  gathered.     Wheu  n     ore 
fit  for  removal,  the  body  of  the  cork  is  of  a  rose^white,  wuich  c 
rai)idly  disappears  upon  exposure  to  the  air. 

To  i*emove  the  cork  from  the  tree,  an  ax,  the  helve  of  vhi     ii 
wedge-shaped  at  the  end.  is  used.    Two  cii'cnlar  cuts  are  made. 
th(^  foot  of  tlie  tnmk  and  one  at  the  pro])er  height  above.    A  lo 
dinal  cut  is  then  made,  and  after  its  edges  ai*e  gently  beaten  with       x. 
the  end  of  the  helve  is  introduced  and  the  whole  piece  is  ea^ly 
oil*.    Sometimes  several  circular  incisions  are  made,  and  the  Cotk  ii 
taken  oil*  in  sections.    After  the  cork  is  removed,  two  longitodii 
cisions,  which  ])enetmte  to  the  itmer  bark,  are  made  in  the  tm     i 
its  whole  length.    This  is  done  to  prevent  the  new  formatioii 
from  cracking  on  its  outer  surfiice.    Some  persons  make  a»  many  ih 
of  these  incisions  in  the  trunks  of  the  trees.    They  should  not.  j     * 
ever,  be  made  on  the  north  sid(^    The  inner  part  of  the  cork  oo         oi 
a  yellow  subst<ance  which  is  useless  in  the  manufacture  of  atop     b.  It 
is  composed  of  dried  sap,  or  at  least  of  a  corky  substance  in  nmc 
formation,  and  is  distributed  equally  over  the  surface  of  t 
This  substance  diies  quickly,  and  serves  as  a  protection  to 
or  inner,  bark.    This  corky  substance  is  precisely  that  whj    i  is  ia 
off  and  lost  when  the  cork  is  removed  later  in  the  seasoui  vrw 
is  descending. 

If  all  the  cork  is  taken  from  the  ti'ee  at  once,  the  new  cork  is 
more  slowly ;  but  it  is  of  a  better  quality  than  when  the  tree      ,    i 
tially  stripped.    As  it  has  been  considered  dangerous  to  a  cer     it 
to  deprive  the  trees  of  their  whole  covering  at  once,  it  has  b«  ] 

that  the  operation  should  be  performed  at  different  times;  t    •  nnt; 
taking  off  the  cork  up  to  a  height  of  about  12  inches,  the  fourth  or: 
year  up  to  the  branches,  and  the  seventh  or  eighth  year  £rom  fhe  1) 
themselves.    By  this  method  the  trees  may  not  suffer  so  mnoh  tz      Mr 
mospheric  influences.    On  the  other  hand,  however,  it  has  the  in 
ience  of  always  leaving  a  portion  of  the  dehcate  surfSeu^  of  the  t  a- 

posed  to  the  vicissitudes  of  the  weather.    In  the  plantation  oi 
Mayor,  in  the  pro\ince  of  Gastellon  de  la  Plana,  it  is,  or  at  least  i 
custom  to  take  the  cork  from  half  the  trunk  the  first  year;  two: 
later  it  is  taken  off  as  far  up  as  the  branches ;  and  two  years  □ 

the  branches  themselves. 

It  is  not  expedient  to  remove  the  first  cork  all  atonce,  but      ii 
of  two  or  three  years.    In  this  way  the  tnmk  acquires  a  grea 
ter,  and  the  tree  is  not  so  liable  to  be  injured  by  the  cold. 

The  trunk  should  be  stripped  to  the  ground,  because  if  a  belt  of  ooifc 
should  be  left  it  would  serve  as  a  cover  for  ants,  which  would  fill  it  witk 
holes,  or  for  other  insects,  which  would  cause  the  same,  or  greater  damip* 

If  the  trunk  is  stripped  every  eight  or  nine  years  the  thick  branolMr 
should  be  stripped  every  ten  or  twelve  years,  and  the  lesser  ones  every 
sixteen  or  twenty. 

Great  care  should  be  taken  not  to  wound  or  strip  off  any  part 
mother  or  inner  bark,  because  no  cork  is  produced  uix>n  the  plaoi: 
jured  until  it  is  completely  liealed  over.    According  to  some  autlion 
the  wound  once  closed,  cork  of  a  better  quality  than  before  is  ptOl 
K  the  injury'  is  repeated  it  heals  with  great  difficulty^  and  tne         ■ 
often  seriously  damaged. 
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In  the  proviuce  of  Gerona  it  is  very  generally  the  practice  to  take  the 
cork  from  the  tnmk  only,  as  it  is  thought  by  this  means  that  a  better 
quality  of  cork  is  obtained  the  next  time. 

When  the  cork  is  all  removed  £rom  the  trees  it  is  taken  from  the  tempo- 
rary pliices  of  deposit  and  piled  up  to  dry  slowly,  and  in  two  mon^s  loses 
one-fifth  of  its  weight.  Here  it  is  inspected  by  the  manufacturers,  who 
buy  it  ou  tbe  j^rouud. 

If  cork  trees  are  not  stripped,  the  cork  splits  and  becomes  full  of  holes, 
and  is  worthless  for  making  stoppers.  In  about  fifty  or  sixty  years  the 
surface,  exposed  to  atmospheric  infiuences,  begins  to  decompose  slowly, 
and  the  cork  falls  off  in  small  pieces,  in  the  same  way  as  the  bark  of 
other  trees.  It  never  falls  off  in  large  slabs,  nor  docs  it  naturally  come 
off  while  tbe  tree  is  alive,  as  some  persons  have  supposed^  presenting 
the  cork  tree  as  an  exceptional  instance  of  physiological  action,  brought 
on  by  natural  agencies  on  the  bark  of  this  species  only. 

When  it  is  intended  to  improve  a  cork  plantation  which  has  never 
been  stripped,  the  stripping  should  be  done  at  once  in  order  to  obtain, 
eight  or  ten  years  later,  an  article  that  can  be  used  in  making  stoppers. 
The  first  stripping  is  useless  for  this  purpose. 

A  year  after  the  first  stripping  the  land  should  be  cleared.  In  some 
places  this  is  done  by  means  of  fire.  General  fire-lines  are  opened  and 
the  undergrowth  within  a  radius  of  4  to  20  feet,  according  to  the  size  of 
the  tree,  is  cut  down.  This  being  done,  fire  is  apphed  on  the  windward 
side  of  the  undergrowth.  The  operation  should  be  performed  in  Feb- 
ruary or  March  after  light  rains,  but  never  in  hot,  dry  weather.  The 
burning  should  be  repeated  for  two  or  three  years  after  each  stripping. 

Cutting  down  the  undergrowth  has  the  disadvantage  of  leaving  the 
roots  in  the  ground,  which  put  out  shoots  afterwards  with  greater  vigor 
than  ever.  The  best  plan,  therefore,  if  it  were  not  so  costly,  would  be  to 
pull  up  the  shrubs  by  the  roots. 

It  is  claimed  that  by  removing  the  stumps  of  the  old  cork  trees  great 
benefit  is  done  to  the  land.  It  is  doubtful  whether  this  theory  is  correct, 
as  the  roots  as  they  decompose  may  yield  a  good  manure.  In  loose  soils 
and  on  steep  inclines  stumi)s  are  never  dug  up,  because  deep  washes  are 
liable  to  be  formed. 

The  men  employed  in  stripping  the  cork  from  the  trees  are  paid  fix)m 
60  to  70  cents  (12  to  14  reals)  per  day. 

VALUE  OF  THE  CBOP. 

In  Extremadura  cork  is  woiHi  firom  $1.40  to  $2  (7  to  10  pesetas)  per 
100  pounds.  In  Catalonia  a  higher  price  is  paid.  It  is  sold  there  in 
slabs  at  so  much  per  dozen.  These  slabs  are  about  8  palms*  square, 
and  bring  from  $U.40  to  $4  (12  to  20  pesetas)  per  dozen. 

To-day  cork  is  worth  eleven  times  more  than  it  was  in  1790. 

VALUE  AND  YIELD  OF  COEK  PLANTATIONS. 

In  1843  in  the  department  of  Var,  France,  cork  plantations  were  esti- 
mated to  be  worth  500  francs  per  hectare  (2.471  acres).  The  net  return 
X)er  hectare  each  ten  years  was  600  francs,  or  12  per  cent,  per  annum. 
At  the  same  date  oak  forests  only  yielded  3  per  cent,  per  annum. 

To  day  the  value  of  cork  plantations  varies  considerably,  according  to 

*  Doniinguoz  in  liis  dictionary  ffives  two  definitions  of  "  palmo,"  the  word  used  by 
the  author.  They  correspond  with  the  English  words  "  span  "  and  "  hand.''  The  lat- 
ter is  probably  meant. 
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locality,  the  age  of  tlie  trees,  density  of  growth,  and  the  quality  of 
ork  produced.    But  as  the  demand  for  stoppers  increases  every  day 
cork  plantations  acquire  an  additional  value.    Large  sums  are  inves 
iu  this  kind  of  property,  and  several  Gatalonian  stock  compaiueB       s 
rented  large  plantations  in  Extremadura,  Andalusia,  and  other  ] 
and  are  making  handsome  profits  out  of  them.    In  a  plantation  u 
Extremadura  the  first  stripping  Ts^as  let  for  $200 ;  the  second  broag^t 
$5,000 ;  and  the  third  $10,000. 

MINOR  PRODUCTS. 

The  mother  bark  •f  the  cork  tree  contains  a  large  amount  of  tanniiL 
a«  much  a«  the  best  oak  bark.  It  is  extensively  used  by  the  tanners  of 
Cadiz.  Cork  trees  grown  for  tan-bark  ai-e  usually  stripped  every  thirty 
years,  at  which  age  they  are  entirely  denuded  of  their  inner  bark  and 
cork.  This  kills  the  trees,  and  tliey  are  then  cut  down  to  the  root8|  fiom 
which  spring  new  shoots,  which  in  their  turn  are  subjected  to  the  same 
process.  The  roots  soon  lose  the  power  of  sending  up  vigorous  shooli 
and  get  worse  and  worse,  until  at  eighty  years  very  few  stomps  show 
any  signs  of  life.  Few  cork  plantations  are  cultivated  for  tan-bark,  u 
they  give  a  better  return  when  preserved  for  their  yield  of  cork. 

The  wood  of  the  cork  tree  is  of  a  reddish  brown.  Its  density,  when  diy. 
varies  according  to  different  authorities,  from  0.787  to  1.660.  Exposea 
to  changes  from  wet  to  dry,  it  soon  warps.  It  is  very  tough,  and  ftr 
that  reason  may  be  used  in  carriage  and  wagon  making,  and  for  simibr 
purposes.  As  the  wood  is  heavj'  and  warps  easily,  and  the  tmnks  are 
very  short,  it  is  hardly  ever  used  in  domestic  ardiitecture.  In  nftTd 
construction  curved  pieces,  which  are  continually  under  water  and 
fastened  with  copper  bolts,  are  very  durable.  Iron  bolts  cannot  be  uaeo 
on  account  of  the  tannin  contained  in  the  wood.  It  also  makes  good 
piles.  It  burns  well,  but  as  fuel  it  is  not  so  good  as  oUier  spedes  (rt 
oak.  The  charcoal  is  very  good,  the  wood  yielding  about  18  per  cent,  of 
that  article. 


CULTIVATION  OF  THE  NETTLE  IN  GERMANY. 

This  department  is  indebted  to  the  courtesy  of  the  Secretary  of  State 
for  the  subjoined  correspondence  and  translations  relative  to  the  culti- 
vation of  the  nettle  in  Germany: 

United  States  Consulate, 

Barmen,  Germany,  October  10, 1878.    r 
Hon.  Assistant  Secretary  of  State, 

Washington t  D.  C: 

Sir:  Au  articlo  in  the  Illuatratc  Zeitnng  of  Scptembor  28,  and  a  pamphlet  by  Fnu 
von  llooRzlor  LtKid  on  the  snbjoct  of  ucttle-cnltiiro,  havo  attracted  some  attention  in 
this  country,  and  thinking:  tlu?  suhjort  mi^lit  l)o  of  interest  iu  our  countrj',  I  have  the 
honor  to  h^muI  you  hcn^with  a  trantihitiou  of  tho  article  in  the  lUnstrate  Zoitnng,  the 
I»anii)hh't  of  Fran  von  Kocszler  Lad<^,  and  an  ahridgod  translation  of  the  same. 

In  apcri cultural  circles  tlu^  matter  has  excited  a  jjfreat  deal  of  interest,  audthecnU 
uro  of  nettles  has  begun  in  the  neighborhood  of  Leipzig. 

It  struck  mo  on  reading  the  article  and  ])amphlet  that  the  ciiltaro  of  a  phuit 
so  highly  endowed  by  natiu'o  would  be  ])eculiarly  adapted  to  the  aoil  of  some  of  our 
rmrky  and  Iobs  favored  regions,  such  as  abound  in  the  New  England  States,  and 
In  that  hope  I  bring  the  subject  before  you. 
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It  is  poBsiblo  that  the  dolture  of  the  nettle  has  already  been  tried  in  the  United 
states,  in  which  case,  whether  the  experiment  has  been  Buccesefal  or  not,  a  pemsal  of 
?TWi  von  Rooszler's  pamphlet  is  certam.  to  encourage  or  incite  to  new  attempts. 
^  The  pamphlet  gives  the  result  of  the  antiior's  experience,  and  her  success  nas  been 
!ar  beyond  her  expectations,  and  one  is  compelled  to  sav  with  her  that  it  is  incom- 
prehensible that  a  plant  possessing  such  a  great  variety  of  merits  should,  for  ages,  have 
Men  regarded  merely  as  a  noxious  and  troublesome  weed. 
I  am,  sir,  your  obedient  servant, 

EDGAR  STANTON, 
United  States  Consul. 


[From  Illustrate  Zeitung,  September  28,  1878.] 
THE  OTiJTTLE  AOT)  ITS  FUTURE. 

The  consideration  of  the  question  whether  the  nettle,  heretofore  re- 
garded as  a  noxious  weed,  shall  be  included  in  the  list  of  usefcQ  com- 
mercial plants,  has  recently  engrossed  the  attention  of  German  agricult- 
ural circles  in  the  liveliest  maimer.  No  new  discovery  is  here  referred 
to,  but  a  new  trial  solely  of  the  practicability  of  utilizing  a  fibrous  plant 
whose  excellent  qualities  have  lain  in  seclusion  long  enough. 

The  nettle  was  known  as  a  iibrous  plant  more  than  a  thousand  years 
ago.  It  is  still  esteemed  as  cattle-fodder  and  is  employed  remedially 
for  many  ailments  of  both  man  and  beast. 

In  spite  of  this  diversity  of  uses  the  nettle  has  always  been  treated  as 
one  of  the  most  troublesome  of  weeds.  In  the  last  century  the  intro- 
duction of  cotton  caused  it  to  be  forgotten  and  entirely  ignored  by  the 
industry  it  has  every  right  to  serve. 

Only  when  the  German  agriculturist  was  forced  to  seek  some  new 
plant  to  cultivate  was  the  weed  by  the  wayside,  the  despised  nettle, 
remembered  and  brought  to  light  once  more  that  its  many  excdlent 
qualities  might  be  made  use  of. 

Inspector  Bouch^,  Dr.  Grothe,  Professor  Beuleur,  and  others  have 
called  attention  to  the  nettle.  Dr.  Holzach,  of  Entritzsch,  deserves  also 
great  credit  for  his  defense  of  the  nettle  in  agricultural  circles^  which 
has  caused  the  nettle-culture  to  be  taken  up  in  the  Leipzig  distnct,  but 
to  Frau  von  Eoeszler  Lad6  belongs  the  unqualMed  merit  of  having 
restored  the  falsely  judged  plant  to  the  estimation  of  the  public. 

The  success  in  experimental  nettle-culture,  which  has  exceeded  all 
expectations,  causes  every  one  to  feel  more  or  less  interested  in  ttie 
matter,  and  there  are  already  many  sanguine  natures  who  believe  that 
nettle-culture  will  render  the  import  of  cotton  superfluous. 

If  the  nettle  were  able  to  reduce  the  imiK)rt  of  foreign  fibrous  plants 
it  would  be  the  atta^inment  of  decided  progress  in  a  direction  we  are  sdl 
energetically  working  to  reach. 

The  statistics  of  hemp  culture,  for  which  the  nettle  is  a  perfect  sub- 
stitute, exhibit  how  much  greater  is  the  import  into  tiian  the  export 
from  Germany,  the  excess  value  being  in — 

Marks. 

1873 10,833,000 

1874 13,731,000 

1875 13,860,000 

1876 8,060,000 

In  four  years ,,-,*-..  46, 474, 000 

36  AGK 
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The  value  of  lliix  imported  is  in  still  greater  excess,  vi«: 

1873 23,040 

1871 22,072 

1 875 16, 515, 

1876 9, 400, 

In  four  years 71, 027, 

Of  tlje  200  species  knoTsai  to  botanists  but  one,  tlie  Urtica  dtotea, 
belouj^s  to  the  German  flora.  This  plant,  which  in  a  A^ild  state  gro^ 
to  a  height  of  two  meters,  is  divided  into  two  varieties,  tlie  red  and 
green  stemmed,  the  latter  being  supposed  to  yield  the  ^est  libers.  It 
thrives  in  e^ery  soil,  but  the  better  the  soil  the  more  luxuriant  flu 
growth. 

The  yield  for  ten  or  fifteen  years  is  almost  invariably  the  same.    Sh 
is  prelen*ed  to  suiLshine,  and,  excei»ting  the  first  year  or  two,  but  liiuB 
or  no  eare  is  necessaiy.    It  is  har\'e8ted  in  August.    The  leaves  an 
stripped  off  and  serve  as  fodder^  while  the  stems  are  treated  in  l^esame 
manner  as  thix. 

While  but  little  susceptible  to  the  influences  of  the  weather,  the  netfle 
has  a  niuid)er  of  vegetable  and  insect  enemies  which  hinder  its  devet 
opmeut.  Is^>  loss  than  nine  species  of  beetles  and  forty  sorts  of  cater- 
pillars are  known  to  take  up  their  destructive  abode  in  the  nettle,  which 
sullers  also  from  the  vegetable  i)arasite  Cmcutaeuropcea, 

The  cultivation  of  the  nettle  a^  yet  has  been  too  limited  to  pennitof 
definite  estimates  of  the  yield,  but  it  is  certain,  from  exi>eriments  actoally 
made,  that  it  is  a  grateful  plant,  and  likely  to  exceed  grain  in  the  almn- 
dance  of  the  yield.  Before  large  tracts  are,  however,  given  over  to  nettle 
culture,  it  would  be  advisable  to  make  more  extensive  experimentB  in 
sterile  districts,  wood  oi)enings,  escari)ments  and  railway  dams,  &c 
The  Later  are  esptnnjdly  adajKed  for  tlie  culture,  since  the  nettle  requires 
little  or  no  care,  and  yields  a  more  abundant  and  better  fodder  thm 
any  other  which  would  grow  0]i  the  steppes. 


EXPERIMENTS  OF  FEAF  VON  EOESZLER  LADfe 

Fran  von  Lade,  in  a  small  pamphlet  just  published,  entitled  "Die 
Nessel  cine  Gespirmsti)fianze,''  writes  of  the  nettle  as  follows: 

"Netth's  (lirilca),  of  which  there  are  sixty-nine  8i)ccies,  are  found  in 
Europe,  Asia,  and  America.  The  best  and  finest  species  are  the  Indian 
and  Chinese  nettles,  the  Urtica  Niven.  Tliijs  species,  however,  like  the 
ea-rose,  only  thrives  hi  this  (German)  climate  when  planted  in  warm 
lisiricts  and  is  well  j)rotected  Imm  the  cold.  Its  fibers  are  wonderfully 
'hite  and  glos*;y,  and  the  i)lant  is  highly  esteemed  in  China.  Its  flben 
ir(»  known  in  Kn^rland  under  the  name  of  Chhia  grass. 

^'  Ilosidi's  this  sjn^citis  there  are  the  Urtica  canabina,  a  native  of  Siberia^ 
Mid  tlH^  i\  Laporica  canadeims,  a  Canadian  j>hint,  which  Jire  hardy  species 
v'ith  line  libers  and  w<-ll  adapted  to  this  climate. 

'he  Gerinjin  nettle  {Urtica  dlmca)  is  known  in  Eui'ope,  Asia,  and 

iiiierica  as  one  of  the  most  freijuent  and  dillicult  of  weeds  to  extermi* 

late.     In  Eurojje  tiicre  are  two  sorts,  the  red  and  green  stemmed,  the 

^tt<?ryie  I't  ,'  the  l^'^^st  fibers.    Both  are  goml  sized  x>lants,  Teaching} 

otiiinj    .    iw    i\\     r  ^  i>fti<j]»+ 0^  six  or  seven  feet. 
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*^Tbe  nettlo  thrives  in  every  soil,  being  found  on  the  heath,  sand,  and 
DOors,  in  the  hedges  and  ditches,  on  dung-hills,  garbage,  &c.  In  plant- 
ing nettles,  therefore,  no  great  care  is  necessary  in  the  choice  of  the  soil, 
but  a  good  digging  or  plowing,  with  plenty  of  manui*e,  are  great  devel- 
opers. Alter  such  treatment  the  land  should  be  left  until  spring  and 
harrowed  immediately  before  planting. 

"The  root^  of  tlio  nettle  form  in  the  course  of  time  a  flat,  felt-like 
covering,  whence  rocky  and  unfertile  districts,  if  covered  with  a  couple 
of  inches  of  soil,  may  be  advantageously  turned  into  nettle  plantations, 
the  netwoik  of  roots  effectively  protecting  the  soil  from  the  washing  of 
rain  and  storms.  Though  the  nettles  grown  on  such  soil  do  not  yield 
the  finest  fibers,  they  furnish  good  cattle-fodder  if  planted  with  Urtica 
dioica.    Kjiirichz  obtained  18  wagon-loads  from  an  acre  so  planted. 

"Since  the  plants  stand  from  10  to  15  years,  the  land  ought  to  be 
well  dug  or  plowed  and  manured  before  planting.  It  is  not  known 
which  is  the  best  fertilizer,  but  in  the  absence  of  animal  manure  alder 
leaves  spread  three  or  four  inches  deep  after  the  nettle  has  been  har- 
vested is  very  good ;  and  instead  of  alder  leaves  the  foliage  of  pines, 
junipers,  &c.,  or  straw  may  be  used,  but  when  using  these  dressings, 
animal  or  alder  manure  must  be  spread  on  the  third  year. 

"  From  animals  the  nettle  hais  nothing  to  fear,  and  its  greatest  enemy 
is  the  Cuscuia  europcca,  a  parasitical  plant^  which  grows  so  rapidly  as  to 
smother  the  nettle  in  24  hours.  The  simplest  method  of  destroying  this 
parasite  is  by  spreading  salt,  which  is  at  the  same  time  beneficial  to  the 
nettle. 

"  The  best  time  for  planting  the  roots  is  in  the  spring  after  plowing 
and  mauuriug  as  above  mentioned,  by  slips  or  shoots,  so  that  they  may 
ha\Q  struck  root  before  winter.  To  raise  from  seed  is  unprofitable, 
since  they  are  only  fit  for  transplanting  in  the  second  year. 

"  In  i)Iaiitiug,  the  roots  are  set  out  in  bunches  of  three  in  rows  35 
centimeters  apart,  the  interv^als  between  the  plants  being  about  30  cen- 
timeters. Bouch6  put  the  roots  from  1  to  3  meters  apsui^  and  recom- 
mends planting  other  plants,  such  as  willows,  hazd,  &c.,  in  the  broad 
intervals  which,  while  shading  the  nettles,  are  useful  in  other  ways. 
The  rows  should  run  from  no^  to  south  to  shelter  the  plants  as  much 
as  possible  from  the  heat  of  the  sun.  The  willows  best  adapted  for  this 
pur])ose  are  the  salix,  caspica,  daphnoides,  and  calodendrons.  It  is, 
however^  unnecessary  to  set  out  shade  plants  unless  the  nettles  are 
planted  m  a  very  sunny  exposure.  It  is  possible  that  the  planting  of 
nettles  in  fruit  trees  would  be  killing  "  two  birds  with  one  stone,'^  inas- 
much as  the  fruit  trees  would  fumiSi  the  nettles  shade  while  the  latter 
would  protect  the  fruit  from  unlawful  plunderers. 

"As  to  the  best  time  for  cutting  the  nettle  opinion  varies.  In  the 
pn^vious  ('ontury  the  nettle  was  cut  just  after  flowering  and  when  the 
stem  had  just  begun  to  wither.  Boueh6  recommends  cutting  before  the 
seeds  ripen,  because  the  fibers  are  then  supple  and  tenderer :  and,  follow- 
ing this  advice  the  crop  should  be  cut  in  the  first  half  of  August. 

The  nettle  should  be  cut  with  a  sickle  in  the  early  morning  while  the 
dew  is  still  on  it,  for  the  prickles  are  then  moist  and  pUable  and  do  not 
sting.  The  plants  should  be  cut,  not  pulled,  close  to  the  roots,  and  the 
stems  should  lie  forty-eight  hours  after  cutting.  The  dried  nettles,  hav- 
ing lost  tlieii'  stinging  i)ower,  are  stripped  of  Sieir  leaves,  whidi  may  be 
gathered  lor  fodder  or  left  as  manure.  The  nettle  bundles  must  not  be 
piled  on  each  other,  as  they  are  liable  to  heat  after  twenty-four  hours, 
and  so  injure  the  fiber. 

"As  fodder,  the  nettle,  during  the  first  two  or  three  years,  may  b^ 
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han^ested  two  or  three  times,  later  four  or  five  times^  or  as  often  as 
plants  are  1  or  li  feet  high  and  remain  tender. 

"  The  nettle  may  be  mixed  with  the  cattle  fodder  or  infused  and     «^ 
warm  the  next  day,  in  which  shape  cattle  are  generally  fond  of  it    .    > 
infusion  has  a  brown  color,  and,  for  animals,  a  pleasant  odor.    0 
and  goats  yield  more  milk,  the  milk  more  and  better  colored  I 
even  in  winter;  swine  fatten  quicker  and  better  when  fed  with  tun 
fodder.    A  handfid  of  nettle  seeds  mixed  daily  with  their  cats 
horses  plump  and  gives  them  glossy  coats.    The  harvested  nettle       lu 
be  treated  like  llax.    Krurichz  says: 

When  nettles  aro  gathered  they  should  be  spread  out  on  the  meadows  a  oonpleaf 
days  to  dry,  that  the  leaves  may  be  easily  stripped  from  their  Btems,  then  boaofl  ii 
bunches;  like  hemp,  they  should,  according  to  the  weather,  be  left  ixom  mxtoae 
days  in  a  clear  pond  or  rain  wat^ir  to  rust.  After  this  so-called  rnsting  they  miul  w 
well  dried  and  stored  in  a  dry  place  for  hackling.  Being  liable  to  heat  after  twenty* 
four  hours,  the  nettle  must  be  very  carefully  dried.  The  future  treatment  ia  the  bum 
as  for  hemp. " 

Fran  von  Eoeszler  Lad6  has  pursued  a  Uttle  different  C(        3,  and 
the  nettle  stem  about  fourteen  days  to  dry,  then  rusted  anu  m 
hemp,  and  has  Ibund  this  treatment  satisfactory.    It  may,  he     r 
better  to  let  the  nettle  stems  lie  in  flowing  water  some  days,  smoe 
straw-like  pails  are  then  more  easily  separated  from  the  fiber. 

In  hackling  the  utmost  care  must  be  taken,  for  the  nettle  fibers  an 
exceedingly  tender,  and  must  not  be  beaten  too  much. 

The  treatment  is  generally  like  that  of  hemp,  and  it  is  singular  fliat 
in  rusting  both  the  nettle  and  the  flax  have  the  same  appearance  and 
odor. 

While  hemp  is  first  boiled  as  yam,  I  have  boiled  the  nettle  beftn 
haekling,  and  found  that  the  fibers  were  cleaner  and  more  tender,  a^ 
consequently  more  easy  to  spin. 

According  to  Gothe^  nettle  fibers  are  prepared  as  follows  in  England: 
The  fibers  are  first  laid  in  a  lye  of  hot  water,  with  soap  and  some  oil 
when,  after  they  are  passed  through  a  wnnging-maohine,  tJbiey  areboilea 
seven  or  eight  hours  in  clean  water.  The  wa^iing  process  may  be  fie* 
quently  repeated,  the  result  being  a  complete  cleansing  of  the  fiber,  a 
delicate  separation  of  the  same,  the  removal  of  all  knots  and  YQgetfible 
gums,  and  consequently  an  increased  softness  of  the  fiber. 

The  hackling  wan  done  with  a  common  hand-hackle,  and  on  the 
invention  of  a  hacklingmachiue  suitable  for  nettles  the  results  ace oer 
tain  to  be  more  satisfactory.  Whether  it  is  better  to  raise  nettles  than 
hemp  is  a  question  at  present  difiicult  to  answer.  Hemp  requires  more 
care  both  iu  ])hiiitiiig  and  harvesting  than  the  nettle.  Hemp  needs  a 
very  good  soil;  while  nettles  flourish  where  no  other  plants  will  grow. 
Heavy  storms  are  very  ir\juriou8  to  a  hemp  field,  while  nettles  hare 
nothing  to  fear  from  hail,  storm,  or  rain. 

Nettles  thrive  in  the  poorest  soil  and  under  aU  circumstances,  while 
the  hemp  crop  is  by  no  means  a  good  one  every  year. 

Once  planted  nettles  stand  from  ten  to  fifteen  years,  and,  b^ond  luff- 
vesting,  require  little  or  no  care,  while  hemp  must  be  resown  each  year. 

Tlie  yarn  of  the  nettle  is  at  least  just  an  good  as  that  of  hemp,  and  I 
think  now  capable  of  improvement.  Nettle  yam  which  I  have  spun  is 
stronger,  softer,  and  moi^e  glossy  than  that  of  hemp,  although  prepared 
with  a  common  hackle,  and  I  am  convinced  that  al^er  some  generations 
of  culture,  and  with  proix'r  mechanical  ti^eatment,  the  nettle  will  yidd 
a  much  finer  and  more  beautiful  fiber  than  hemp. 

As  far  a.s  the  yield  is  concerned,  I  have  gain(Mi  3  pounds  of  yam  ftom 
one  rod  i>lanted  in  nettles,  and  from  the  3  pounds  of  yam  4  ells  of  dotb; 
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an  acre  consequently  would  yield  on  the  average  300  pounds  of  yam,  or 
400  ells  of  cloth,  which  is  certainly  a  good  result. 

As  every  plant  when  cultivated  yields  more  than  when  in  a  wild  state, 
80  can  a  greater  yield  be  in  the  course  of  time  expected  from  nettles. 

Until  better  machinery  is  invented  for  hacklmg,  the  nettle  yam  is 
more  adapted  to  articles  of  home  consumption,  such  as  bed  and  table 
linen,  sacks,  ropes,  sails,  &c.  The  nettle  is  easily  ))leached  and  dyes 
well,  so  that  it  possesses  all  the  qualities  which  can  be  desired. 

Nature  has  endowed  the  nettle  thus  that  it  might  play  an  important 
role  in  our  domestic  economy,  and  it  is  certain  to  stand  with  honor  eveiy 
trial  to  which  it  can  be  put. 


TOBACCO. 

Tobacco,  payiug  to  the  general  government,  as  it  has  done,  a  revenue 
of  more  than  426  millions  of  dollars  in  sixteen  years,  justly  occupies  a 
prominent  place  among  the  agricultural  productions  of  the  country. 

l^aturally,  we  might  expect  to  find  the  condition  of  those  engaged  in 
its  cultivation  both  hopefid  and  prosi)eron8.  As  a  matter  of  fact,  tiiere 
is  no  other  crop  more  languishing,  or  one  fixnn  which  the  producer  has, 
for  the  past  two  or  three  years,  and  for  even  a  longer  i)eriod,  derived  so 
littie  profit. 

Our  tables  show  that  the  annual  revenue  to  the  government  fix)m 
manufactured  tobacco  of  all  kinds  has  for  several  years  been  greater 
than  the  receipts  of  the  planters  from  the  respective  crops  of  tiiose 
years;  the  excess  in  the  case  of  the  crop  of  1877  reaching  the  large  sum 
of  about  twelve  and  a  half  millions  of  dollars. 

In  view  of  a  contrast  so  marked,  we  are  at  once  and  irresistibly  led 
to  inquire  into  its  causes,  and  to  consider  whether  a  remedy  may  not 
be  found.  To  the  tobacco  grower  himself  who  looks  to  this  crop  (as  in 
many  sections  of  the  country  he  is  forced  to  do)^  as  his  chief  if  not  only 
"money  crop,^  the  solution  of  this  problem  is  one  of  overshadowing 
importance. 

The  history  of  the  plant 5  its  histology;  the  derivation  of  its  name: 
whether  Nicot,  Sir  Walter  Ealeigh  or  some  other  person,  was  the  first 
to  bring  it  to  the  attention  of  the  civilized  world ;  what  are  its  elementary 
constituents;  what  its  chemical  and  medicinal  properties;  these  and 
all  kindred  questions  pale  into  insignificance  beside  the  one  pertinent, 
practical  inquiry,  "How  may  the  production  of  tobacco  be  made  remn* 
nerative  to  the  producer  in  this  country?'^ 

Turning  aside,  then,  from  the  early  history  of  this  plant,  now  become 
but  little  more  a  luxury  than  a  necessity  of  life;  leaving  it  to  others  to 
trace  its  gradual  but  steady  progress  from  a  limited  use,  in  a  crude  con- 
dition, by  savage  tribes,  to  its  present  universal  adoption  in  the  various 
attractive  forms  in  which  it  is  to-day  offered  in  every  land  and  dime,  it 
will  be  our  endeavor  in  the  present  article,  to  show  the  causes  which, 
in  our  belief,  have  led  to  existing  low  prices,  and  to  point  out  the  way 
by  which  to  escape  the  like  damaging  result  in  the  fature. 

I. — THE  CAUSES  OF  THE  PBESENT  DEPRESSION  OP  PRICES. 

Much  of  this  is  to  be  ascribed,  without  doubt,  to  that  general  stagnation 
in  all  kinds  of  business  which  has  made  the  five  years  just  passed  memo- 
rable for  all  time  in  the  annals  of  trade.    It  was  not  to  be  expected  that 
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in  the  general  Blirinkage  of  uU  values,  in  the  widespread  financial  du^ 
tress  which  for  Cwii  weaiy  years  has  coveixid,  as  with  a  pall,  the  entire 
country,  amid  *'  the  wreck  of  matter  ai)d  the  ciiish  of --«fortimes,  tobacco 
alone  should  prove  an  exception  to  an  uif  exiblo  rale.     Something,  1 
of  the  low  ])ri('^  is,  unquestionably,  due  to  the  agitation  of  the  greauy 
vexed  +ax  question — to  its  agitation  rather  than  to  the  tax  itself;  i      in 
prool'  of  this  last  assertion  we  woukl  point  to  tlie  fact  that  in  1807,  wi 
the  tax  amounted  fo  about  33  cents  per  pound  a^iust  24  cents  in  ISiO. 
the  average  price  of  tobacco,  on  thefaiin.  was  somewhat  more  than  lo 
cents  per  pound  against  the  present  rai«\  a  little  more  than  oi  cents.   y< 
at  the  ibrmer  date,  there  was  no  agitatijo  and  no  thonght  of  agita 
relative  ^o  the  tax.    The  higher  tax  was  quietly  acquiesced  in;  tiie  gov- 
ernment had  no  umvsual  trouble  in  collecting  it;  and  the  planter  him- 
self was  contented  and  prosperous  in  the  handsome  price  he  received. 

We  must,  then,  look  behind  this  question  of  tax  if  we  wonld  find  the 
true  cause  of  existing  trouble.  And,  so  looking,  what  is  the  most  strik- 
iTig  fa(*.t  observed ;  what  the  most  ob\ious  conclusion  to  which  we  must 
come?  Thdi  fact  that  in  18G9  the  crop  of  the  United  States  amonnted 
to  but  about  324,000,000  ])ounds  against,  in  round  numbers,  412,000,000 
in  1870;  410,000,000  in  1871;  505,000,000  in  1872;  502,000,000  in 
1873 ;  358,000,000  in  1871 ;  52(»,000,000  in  1875 ;  482,000,000  in  1876;  and 
681,500,000  in  1877* — the  cowc/j^io/i  that  year  by  year,  with  slight  varia- 
tion, the  planters  have  gone  on  increasing  the  crop  until  they  have  glutted 
the  markets  of  the  world. 

Being,  to  many,  as  we  have  observed,  the  only  "money"  crop,  thero 
was  a  strong  temptation  to  the  gradual  overi)roduction,'  whicli  culmi- 
nated  in  the  enormous  crop  of  1877,  and  has  carried  the  price  down,  year 
by  year,  until  it  has  fallen  to-day  below  the  probable  cost  of  prodaciioD. 

We  say,  then,  and  are  ex)nlident  in  the  assertion,  that  overpiO" 
duction  (which  means  in  this  case,  as  we  shall  presently  show,  the  pro- 
duction of  j90f>r  tobacco)  is  the  controlling  cause  of  the  unhappy  condi- 
tion in  whieh  the  tobacco-planters  of  the  United  States  now  find  them- 
selves. 

Bad  under  any  combination  of  circumstances,  overi)roduction  is  made 
incomparably  worse  when  the  aiticle  produced  is  of  inferior  quality.  In- 
feriority, it  is  universally  admitted,  has  marked  the  character  of  our  to- 
baccos for  several  years.    A  good  article  of  any  description  of  tohaooo 

*It  will  l>o  M('n  that  the  '•product*'  of  tho  ronntr>' here  given  for  the  years  1^ 
and  l"^?  IncluMiYt^  dilVorH  inatrri ally  from  that  bitL(>rto  pnblislied  in  the  reports ol 
tins  dc])nTtrnoTit. 

Tht;rit^  di8ori'paT)ri(;H,  nrisin^,  do  doubt,  from  inaccural<^  data  in  making  pravioltufl^ 
tiinatrs,  an»  iniK-li  lo  he  ro*^rvUvd  ;  but  th«'  department  would  bo  doing  tho  nation  and 
'tiwjlf  injiisl.iv'*^  to  p<»r]ricluatrt  vrvnv  in  onltT  that  its  ropnrtH  should  bo  conHistent  with 
^ach  other  rather  than  with  th«5  iart«. 

Of  tho  niat«'iial  corn'ctnt'sa  of  tin*  above  statement,  made  np  chiefly  from  data  fil^ 

■nished  in  llu^  r«'i)od.s  oftlm  JUirruii  of  Internal  Kevenn«>  and  of  the  Bureau  of  StatiA- 

irs  of  Iho  Treasury  l)e])aitirient,  wo  are  fully  satisfied.    It  is  evident  that  the  amoimC 

-^f  leaf  tobaceo  ex]>(»rted  and  the  anionnt  of  leaf  represented  in  mannfactiired  tobacff 

/fall  kinds  annually,  when  added  iog«'1her,  will  nrpresent  the  annual  crop  prodneed, 

'*SH  the  nercenta^e  fonnnnied  on  th«'  farm  and  otherwise  cva<ling  the  tax;  andthlti 

.ill  1st  1  his  Mini,  from  the  "  lappinc;  over"  of  a  part  of  ono  year's  crop  into  another, mu 

lot  kIiow  the  tudit  product  of  any  given  year,  yet,  in  a  series  of  years, the  result inP 

"    ihnost  niaihemaiie:illy  rorreet. 

m  s]>eei;il  report  No.  10  of  the  e.urrent  series  we  staled  "the  total  amount  exporte'^ 

id  nianufaeluie«r'  as  Ih-'id^  "a  little  mort*  than  4t);{,0H0,lXK) pounds."    Aa  to  XhafM^ 

-'1''  this  was  cornet.     iJut  further  exaniinaiiou  has  siitislied  us  that  we  shaUi^r 

^xo^imaie  nearer  to  the  eiY»p  <.f  lc77  by  taking  as  a  basis  of  caleulat ion  the  axDOantex* 

K)rted  and  ina!nifiioture<l  for  the  ealembir  year  ending  Deconriier  31,  187tf.    Weha'- 

^icordingly  adopted  tJnR  mAthod,  both  for  ld7b  and  for  the  preoeding  eight  yeufl^  vi^ 
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tas,  ill  truth,  not  shared  in  the  general  depression  of  prices.    It  is  th^ 

avy  T\'eight  of  the  enormous  bulk  of  "  nondescript,"  i.  c,  w&rihlesSy  to- 
I      CO  thar  has  toppled  the  whole  fabric. 

±lie  production  of  good  tobacc<:j,  of  whatever  kind,  has  never  been 
too  large.  It  is  the  production  of  poor  tobaeco — of  what  in  reality  is 
but  a  base  imitation — that  has  caused  the  mischief.  Like  every  other 
fiarm  product  of  poor  quality,  whether  poor  cotton,  poor  rice,  j>oot  wheat, 
or  poor  com,  poor  tobacco  has  a  long  and  weary  way  to  travel  in  finding 
a  purchaser.  Lacking  purchasers, it  is  self-evident  that  all  sorts  of 
stocks,  tobacco  being  no  exception,  soon  gain  immense  and  unwieldy 
proportions.  In  Liverpool,  London,  Bremen,  New  Orleans,  Baltimore, 
and  New  York,  alone,  the  stock  had  accumulated,  November  1,  1878,  to 
169,701  hogsheads  against  89,606  hogsheads  the  same  day  of  1875. 

If  we  seek  further  for  the  cause  of  this  large  increase  of  stocks  we  shall 
find  it  readily  and  unmistakably  m  the  inferiority  of  a  great  part  of  the 
tobacco  note  on  hand.  It  is  an  oj^en  secret  that  much  of  the  tobacco 
now  held  in  foreign  markets  is  '•fimked'^ — ^vile  stuff,  fit  for  manure  only. 
And  yet,  month  after  month,  and  year  after  year,  this  is  heralded  in 
trade  reports,  swelling  stocks,  and  so  hearmg  the  tobacco  markets  of 
the  world.  And  here  we  may  remark,  parenthetically,- that  in  consid- 
ering means  of  relief  to  the  well-nigh  ruined  planter  attention  might, 
very  properly,  be  directed  to  the  development  of  a  plan  for  burning 
this  worse  than  worthless  surplusage,  as  in  colonial  times. 

But  if  this  be  the  proximate  cause  of  much  of  the  depression  of  this 
industry,  it  is  no  less  certain  tiiat  the  greater  share  of  that  depression 
is  traceable  to  the  very  door  of  the  planter  himself.  In  his  neglect — 
whether  from  overcropping  or  otherwise— of  the  crop  in  the  field,  or  his 
equally  fatal  neglect  or  ignorance  in  "handling"  it  after  being  housed, 
may  be  found  the  "  direful  source  of  woes  unnumbered,'^  not  to  him  only, 
but  to  the  trade  and  to  the  country. 

n.— THE  WAY  OP  ESCAPE. 

So  manifestly  does  this  lie  in  the  reduction  of  the  area  of  thQ  crop 
and  in  increased  attention  thereto,  "frdm  the  plant-bed  to  market,"  that 
"the  wayfaring  man,  though  a  fool,  cannot  err  therein."  The  planter 
who  may  chance  to  read  these  pages  should  not  fail  to  note  the  words 
•*  reduction  of  area"  as  contradistinguished  from  reduction  of  crop. 
The  terms  iire  not  convertible.  Beduction  of  area  does  not  mjean  reduc- 
tion .  of  crop.  On  the  contrary,  it  may  mean,  and  should  mean,  an  in- 
crease of  crop.  No ;  we  do  not  advocate  a  reduction  in  the  production 
of  tobacco,  but  a  reduction,  nay,  the  complete  abandonment  of  the  pro- 
duction or  inferior  tobacco,  or  what  is  only  a  pretense  of  tobacco.  We 
are  firm  in  the  opinion,  before  expressed,  that  no  crop  of  really  first- 
class  tobacco  is  likely  ever  to  be  too  large.  The  appetite  which  loathes 
with  increasing  force  that  which  is  repiidsive  becomes  often  a  passion- 
ate desire  when  led  on  dainties.  As  the  production  of  choice,  high- 
grade  tobaccos  is  increased,  a  correspondingly  increased  taste  and  desire 
will  be  developed  and  cultivated,  and  corresponding  wants  be  multi- 
plied and  enlarged,  pari  pas9u^  to  utilize  and  consume  them. 

We  need  have  no  fear,  then,  of  the  overproduction  of  good  tobacco.  It 
is  the  production  at  all  of  the  low  grades,  or  more  properly  no  grades, 
that  is  to  be  guarded  against.  And  here,  in  the  inflexible  adherence  to 
this  policy  and  to  this  practice  is  to  be  found  the  remedy,  the  only  sure 
remedy,  for  '*  the  ills  we  bear."  It  were  no  argument  against  the  value 
of  this  remedy  to  point  to  the  £act  that  the  crop  of  1867,  though  poor 
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in  quality,  yet  commanded  an  almost  nnprecedentedly  high  price.  A 
commodity  may  be  so  scarce  as  to  sell  well  despite  its  inferioiity. 
was  the  case  with  tobacco  at  that  time,  the  crop  being  but  a  little  i     e 
than  half  the  crop  of  1877.    Bat  when  the  commodily  is  both  pooi 
excessively  abundant,  as  is  tobacco  now,  there  can  be  no  reasonable  i 
of  other  than  ruinously  low  values. 

The  remedy  found,  it  remains  only  to  determine  the  proper  manner  in 
which  to  apply  it.  The  first  step,  without  doubt,  is,  as  the  doctors  say, 
to  ^^  reduce  the  sweUins:,^  t.  e.,  diminish  the  area.  This  done,  the  heayy 
apphcations  of  home-made  manures  indispensable  (all  new  ideas  to  fbe 
contrary  notwithstanding)  to  the  production  of  the  best  tobaccos  be- 
come more  possible.  More  than  ever  in  the  reduced  number  of  all  Idnds 
of  farm  stock  kept  and  able  to  be  kept  in  many  large  tobacoo-prodacniif 
States  do  the  planters  of  to-day  find  it  difflicult  to  collect  the  leqniate 
amount  of  stable  and  barn-yard  manure.  Less  than  ever  are  ihey  aUe 
to  purchase  the  commercial  article.  Ordinarily,  therefore,  whenever  Ito 
planter  begins  to  increase  materially  the  size  of  his  tobacco  lots,  liiit 
moment  does  he  commence  to  dilute,  so  to  speak,  his  mannre-hem  and 
to  employ  a  method  of  long  division  in  its  ^trioution  that  caai.  py  i^ 
possibiUty,  result  in  anything  else  than  thin,  trashy,  undesirable,  and 
hence  unsalable  tobacco. 

It  is  said  by  some  that  heavy  manuring  is  injurious  to  certain  binds 
of  cigar  or  seed-leitf  tobacco,  and  perhaps  to  ^^ bright  wrappers'' and 
the  like.  We  question  the  accuracy  of  this  statement,  and  az6  quite 
sure  that,  with  respect  to  the  great  bulk  of  tobacco  in  the  large  piodiie- 
ing  States,  an  area  which  it  is  possible  to  make  rich,  an  area  recAmg  as 
it  were  with  fertiUty ,  is  the  only  area  on  which  a  paying  crop  of  tobaoeo 
can  be  made.  Grood  seasons,  thorough  preparation,  nice  cultivatkm, 
careful  ^^  worming  and  suckering,"  and  intelligent,  painstaking  cozing 
and  after-manipulation  go  a  long  way,  undoubtedly,  toward  the  piodne- 
tion  of  a  good  article ;  but  they  are  all  of  httle  avail  if  the  crop  has 
been  planted  on  poor  land  that  has  not  been  aided  by  a  feitihser  of 
some  sort ;  and  even  this  would  not  be  a  complete  remedy,  for,  to  obtain 
the  best  results,  land  for  tobacco  should  be  £nable  as  well  as  fertile,  and 
this  condition  of  soil,  it  is  well  known,  can  be  attained  only  by  gradual 
approach.  It  may  be  stated  as  an  axiom  that  poor  land,  however  aiband- 
antly  manured,  will  not  make  first-class  tobacco  the  fijst  year. 

The  first  step,  then,  toward  recovery  will  have  been  taken  by  ^eplanten 
of  the  country  when  they  shall  have  circumscribed  their  crops  wittun  areas 
which  have  been  brought  to  the  highest  state  of  fertiUty.  That  sach  has 
not  hitherto  been  the  prevailing  condition  of  areas  is  evidenced  t^*  tiifi 
small  average  yield  per  acre  in  nearly  every  large  producing  State.  F6r 
the  decade  ending  with  1878  that  average  was  but  about  700  pounds. 
This  in  itself  is  suflicient  proof  that  the  quality  of  the  tobacco  was  poo& 
Gl^wel ve  hundred  pounds  per  acre  would  seem  to  be  the  Tnifiimiifn  of  profit- 
able production;  but  even  this  amount  falls  &r  short  of  what  should  be 
aimed  at,  and  what  can  readily  be  grown  under  average,  conditions  ol 
weather.  Indeed  it  would  be  difficult  to  fix  the  limit  to  the  possible  pro- 
duction of  tobacco  Irom  one  acre  of  ground  in  the  highest  state  ot  fer- 
tility and  with  but  ordinarily  propitious  seasons.  Twenty-five  hundred 
X>ounds  are  known  to  have  been  produced — ^twenty-five  hundred  ponndE. 
which,  we  are  safe  in  asserting,  could  not  have  been  bought  tl^n,  9Br 
would  not  be  sold  to-day  if  on  the  market,  for  the  insufficient  sum  of  M 
cents  per  pound,  the  average  price  at  present. 

WiUi  our  limited  space  we  cannot  now  undertake  to  follow  this  crop 
^^  from  the  seed  to  the  warehouse,''  by  describing  in  detail  the  maoyand 
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varied  operations  through  which  it  has  to  pass,  and  particularly  as  these 
relate  to  different  varieties  of  tobacco. 

The  principal  points  to  be  attended  to  if  the  best  results  are  to  be 
attained  may  be  stated  in  a  few  paragraphs — ^paragraphs  which,  while 
lofemng  mainly  to  shipping,  manufacturing,  and  smoking  tobacco  as 
constituting  nine-tenths  of  the  tobacco  grown  in  the  TJnit^  States,  em- 
body principles  and  prescribe  modes  of  management  nearly  identical 
with  those  to  be  considered  in  the  treatment  of  other  tobaccos. 

I.  Select  good  land  for  the  crop ;  plow  and  subsoil  it  in  autumn  to  get 
the  multiplied  benefits  of  winter's  freezes.  This  cannot  be  too  strongly 
urged.  • 

n.  Have  early  and  vigorous  plants  and  plenty  of  them.  It  were  better 
to  have  100,000  too  many  than  10,000  too  few.  They  are  the  comer-stone 
of  the  building.  To  make  sure  of  them  give  personal  attention  to  the 
selection  and  preparation  of  the  plant-bed  and  to  the  care  of  the  young 
idants  in  the  means  necessary  to  hasten  their  growth,  and  to  protect 
them  from  the  dreaded  fly. 

m.  Collect  manure  in  season  and  out  of  season,  and  from  every  avail- 
able source — from  the  fence-comers,  the  ditch-banks,  the  urinaly  the 
ash-pile.  Distribute  it  with  alibem  hand:  nothing  short  of  princely 
liberality  will  answer.  Plow  it  under  (both  the  home-made  and  the 
commercial)  in  February^  that  it  may  become  thoroughly  incorporated 
in  the  soil  and  be  ready  to  answer  to  the  first  and  eveiy  call  of  the  grow- 
ing plant.  Often  (we  believe  generally)  the  greater  part  of  manure  ap- 
plied to  tobacco — and  this  is  trae  of  the  "  bought^  fertilizer  as  well  as 
of  that  made  on  the  farm — ^is  lost  to  that  crop  from  being  applied  too 
late.  Don't  wait  to  apply  your  dearly-purchased  guano  in  the  hill  or 
the  dnll  from  fear  that,  if  applied  sooner,  it  will  vanish  into  thin  air  before 
the  plant  needs  it.  This  is  an  exploded  Mlacy.  Experience,  our  best 
teacher,  has  demonstrated  beyond  cavU  that  stable  and  commercial 
manure  are  most  efficacious  when  used  in  conjunction.  In  no  other  way 
can  they  be  so  intimately  intermixed  as  by  plowing  them  under — ^the 
one  broadcasted  on  the  other — at  an  early  period  of  the  preparation  of 
the  tobacco  lot.  This  second  plowing  should  not  be  so  deep  as  the  first; 
an  average  of  three  to  four  inches  is  about  the  right  depth. 

lY.  Early  in  May  (in  the  main  tobacco  belt  to  which  this  article  chiefly 
refers,  that  is  to  say,  between  t^e  thirty-fifth  and  fortieth  parallels 
of  north  latitude),  replow  the  land  to  about  the  depth  of  the  February 
plowing,  and  drag  and  cross-drag,  and,  if  need  be,  drag  it  agaLu,  until 
the  soU  is  brought  to  the  finest  possible  tilth.  Thus  you  augment  many 
fold  the  probabilities  of  a  '^  stand  "  on  the  first  planting,  and  lessen  ma- 
terially the  subsequent  labor  of  cultivation.  Plant  on  <*  lists  ^  (narrow 
beds  made  by  throwing  four  furrows  together  with  the  mold-board  plow) 
rather  than  in  hills,  if  for  no  other  reasqn  than  that  having  now,  if 
never  before,  to  pay  wages  in  some  shape  to  labor,  whenever  and  wher- 
ever possible  horse-power  should  be  substituted  for  man-power — ^the 
plow  for  the  hoe. 

Y.  Plant  as  early  as  possible  after  a  continuance  of  pleasant  spring 
weather  is  assured.  Seek  to  have  a  forwa/rd  crop,  as  the  b^efits 
claimed  for  a  late  one  from  the  fall  dews  do  not  compensate  for  the  many 
advantages  resulting  from  early  maturity.  Make  it  an  inflexible  rule  to 
plant  no  tobacco  alter  the  10th  of  July — ^we  mean,  of  course,  in  the 
tobacco  belt  we  have  named.  Where  one  good  crop  is  made  from 
later  planting  ninety-nine  prove  utter  fiedlures.  Far  better  rub  out 
a/nd  start  afresh  the  next  year.  Take  pains  in  transplanting,  that  little 
or  no  replanting  may  be  necessary.    The  cut-worm  being  a  prime  cause 


570         REPORT   OF   1111-:   COMMISSIONER   OF   AGRICULTITRE. 

of  most  of  tLe  troiiWe  in  sccnrinfr  a  stan<l,  hunt  it  assidaoiLsIy  siuil  ] 
ticnlarly  in  tlu»  early  morning  wlien  it  can  most  ixiadily  be  found. 

VJ.  kx'i}])  Uh)  grass  and  woods  down,  and  the  soil  loose  and  melloir 
by  i';vf|jient  stining,  avoiiiing  as  mueli  as  iK)ssible  eutting  and  tearing 
tin*  roots  of  the  ])kiiit.  in  all  s^^jigos  of  its  gi-owth,  and  more  espedally 
aftor  topping,  AVlieii  at  all  imuticable — and,  with  the  fjreat  improve- 
ment iu  niitivators,  swi'e])S,  and  other  farm  implements,  it  is  ofteaer 
practicable  than  generally  sii]>|iosim1— substitute  for  hand-work  in  culti- 
vation that  of  \he  horse.  The  diiVerenee  in  cost  will  tell  in  the  balance- 
sheet  at  th(»  elosi'  of  the  operation. 

VI 1.  Attend  closely  to  **w(Tniiiig/'  J'or  on  it  hinges  in  no  little  degree 
tho  ijuality  and  (juantity  of  toi)aceo  you  will  have  for  sale.  A  worm- 
eaten  crop  brings  no  money.  So  im])ortant  is  this  operation  that  it  may 
pro])erly  claim  more  than  a  i)assing  notice.  Not  only  is  it  the  most 
tedious,  the  most  unremitting,  and  the  most  exi)ensiVe  oi>eration  con- 
nected with  the  protluction  of  tobacco,  but  the  necessity  for  it  dete^- 
mhies  more  than  all  other  causes  the  limit  of  the  eix)p  whieii  in  genend 
it  has  been  found  i)ossible  for  a  single  hand  to  manage.  Therefore 
bring  to  your  aid  every  possible  adjunct  in  diminishing  fiio  nninber  of 
worms.  Us(^  ])oison  for  killing  the  moth  in  the  manner  so  frequently 
describe<l  in  treatises  on  tobacco,  to-wit,  by  injecting  a  solution  of  cobalt 
or  other  deadly  drug  into  the  tlower  of  the  Jamestown  or  "jimaon' 
weed  {Datura  stramonium)^  if  necessary-  planting  seeds  of  the  weed  for 
the  purpose.  Employ  at  night  the  Hames  of  lamias,  of  torches,  ot  of 
huge  bonfires,  in  whii'h  the  moth  may  iind  a  quick  and  certain  death. 

In  worming,  spare  those  wonns  found  covered  with  a  white  film  or 
net-like  substance,  this  being  the  cw50on  producing  the  ichneumon-fly, 
an  enemy  to  the  worm  likely  to  prove  a  viilimble  ally  to  the  planter  in 
his  war  of  exterminat  ion. 

Turn  your  tloi'k  of  turkeys  into  the  tobacco-field,  that  they,  too,  may 
prey  upon  the  pest,  and  themselves  grow  fat  in  so  doing. 

If  these  remedies  should  fail,  si)rinkle  dilutecl  spirits  of  tiiii)entine 
over  the  i)lant  through  the  rose  of  a  watering-pot,  a  herculean  task 
tndy  in  a  large  croj>,  but  mere  child's  play  to  the  hand-picking  process, 
for  the  one  sprinkling  sullice.s  to  ke^»p  ofi'  the  worms  for  all  time,  whereas 
\he  hand-])icking  is  a  continual  round  of  expensive  labor  from  the  ap- 
l)earance  of  the  lirst  worm  until  the  last  plant  has  been  carried  to  tJbe 
bam.  We  have  no  idea  that  such  sprinkling  will  at  all  afiect  the  odor 
or  davor  of  the  tobacco  when  cureil. 


Jf,  as  stated  by  a  writer  in  a  California  paper,  the  well-known  "yellow- 
jacket'-  be  us(»ful  in  destroying  tobacco-worms,  by  all  means  win  it  as  an 


man,  who,  he  says,  carefully  searches  the  plants  for  the  worms,  and 
^evcr  allows  one  to  escape  its  vigilance. 

'Ve  cannot  speak  from  our  ovni  ex])erience  as  to  many  of  these  sag- 
nested  mea^is  for  ov(»rcoming  the  horn-worm,  but  wo  have  no  hesitation 
n  saying  to  tlu»  farmer,  try  any,  try  all  of  them  rather  than  have  your 
vop  eaieu  to  shreds,  and  the  labor  of  more  than  half  the  year  brought 
'^  naught  In  a  few  day^.  it  may  be,  by  a  single  ^'glut^  of  worms. 

VIII.  "  Prime  higl.  and  top  low."  While  open  to  objection  in  partic- 
■Jar  cases,  even  with  the  character  oftobacco  chiefly  under  consideration, 
aid  altogether  inadmissible,  it  may  be,  in  the  management  of  other  vari- 
eties of  tobac(?o,  this  is  a  safe  nde,  we  think,  to  follow  in  general  practioe. 

rVe^  &vor  '  mming''  by  all  means  ]  for  when  no  priming  is  done  tha 
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lower  leaves  (uiade  woitliless  by  constant  whipping  on  the  ground)  serve 
only  as  a  liaibor  for  woims,  which  are  the  more  difficult  to  find  because 
of  the  increased  burden  of  stoopin^^  Moreover,  if  the  bottom  leaves  be 
saved  on  the  cut  stalk,  as  most  likely  they  wiU  be,  there  is  always  the 
temptation  to  put  them  on  the  market;  and  against  a  sacrilege  hke  this 
we  are  lirmly  i>i\t,  let  others  sa^'  and  think  what  they  may. 

Yet  another  advantage  to  be  gained  by  the  removal  of  these  bottom 
leaves,  which  is  what  the  planter  terms  "priming,''  is  the  increased  cir- 
culation of  air  and  distribution  of  light  thereby  affordeil,  both  essential 
factors,  the  merest  tyro  knows^  to  the  full  development  of  plant  life. 

"Topphig"  (tlie  pinching  oft  with  the  finger-nail  the  bud  at  the  top  of 
the  plant)  is  an  operation  requiring  considerable  skill  and  judgment. 
Let  it  be  performed  only  by  hands  having  these  prerequisites. 

That  as  many  plants  as  i>ossible  may  ripen  at  the  same  time  (a  desid- 
eratum not  to  be  undervalued  in  aiming,  as  all  should,  at  a  uniform 
crop)  wait  until  a  large  number  of  plants  begin  to  button  before  com- 
mencing to  top.  Going  about  through  the  crop,  topping  a  plant  here 
and  there  because  it  may  chance  to  have  buttoned  before  its  fellows,  is 
a  damaging  i)rocess  not  to  be  tolerated. 

Ko  iiiSexible  rule  can  be  given  for  the  number  of  leaves  that  should 
be  left  on  a  plant.  All  depends  upon  the  variety  of  tobacco,  the  strength 
of  the  soil,  the  promise  of  the  particular  plant,  the  probable  seasons  and 
time  left  for  ripening,  &c. 

One  of  the  most  successful  growers  of  heavy  dark  tobacco  we  have 
ever  known  once  stated  to  us  his  conviction,  after  years  of  observation 
and  practice,  that  one  year  with  another,  talking  the  seasons  as  they 
come,  eight  leaves  would  give  a  better  result  than  any  other  number. 
Our  owli  experience  has  tended  to  confirm  this  judgment. 

IX.  See  to  it  that  the  suckers  are  promptly  removed.  It  is  work 
quickly  done,  and  with  worming  may  constitute  a  single  operation. 

X.  We  come  now  to  consider  the  last  operation  in  the  field,  "cutting'' 
the  crop.  In  this,  as  in  topping,  a  man  of  judgment,  experience,  and 
fidelity  is  needed.  An  inexperienced  hand,  one  without  judgment,  and 
particidarly  one  who  is  indiftferent  to  the  interests  of  his  employer,  will 
slash  away,  right  and  left,  not  knowing  or  not  caring  whether  the  tobacco 
he  cuts  be  ripe  or  green,  doing  more  damage  in  a  few  hours  than  his 
whole  year's  wages  would  compensate  for,  even  could  they  be  gamisheed. 

Therefore,  be  on  hand  to  see  for  yourself,  and  do  not  delegate  the  duty 
to  any  less  interested  party,  that  a  crop  managed  well,  it  may  be,  so  far, 
fi*om  the  initial  plant-bed,  shall  not  be  spoiled  in  the  closing  work  by 
an  incompetent  or  unfaithful  cutter. 

Be  there,  too,  to  see,  in  this  supreme  hour,  that  injury  from  sunburn 
is  warded  oft"  by  the  timely  removal,  to  the  shade,  of  the  plants  that  have 
been  cut,  or  by  a  proper  covering,  where  they  he,  against  the  scorching 
rays  of  tlie  sun.  The  neglect  of  this  precaution  has  played  havoc  with 
many  a  crop  when  brouglit  under  the  auctioneer's  hammer. 

Xi.  We  should  have  no  space  to  describe  the  different  methoils  of 
" curing ^  tobacco,  as,  for  instance,  "sun-curing,"  "air-curing,"  "flue- 
curing,"  "  open-fiie-curing,"  &c.,  even  though  the  whole  subject  had  not 
been  gone  over  again  and  again  in  previous  reports  of  this  Depart- 
ment. We  can  only  say  of  this  operation,  as  of  all  others  connected  with 
tlie  i)rodu(tiou  of  tobacco,  that  much  depends  on  its  proper  doing  and 
that,  as  much  as  possible,  it  shoidd  have  the  personal  superintendence 
of  tlie  owner. 

But  the  crop  may  have  been  brought  along  successfully  even  to  the 
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completion  of  this  operation  and  "lack  one  tiling  yet,^  if  it  be  not  now 
properly  manipulated. 

Therefore,  go  yourself,  brother  planter,  into  your  bams,  see  "with  yom 
own  eyes,  and  not  through  the  medium  of  others ;  handle  "with  your  own 
hands,  and  know  of  a  surety  that  the  tobacco  hanging  on  the  tier-pol« 
in  proper  order  for  "  striking''  and  "bulking,"  and  act accoTdingly. 

When,  later  on,  it  is  being  "  stripped,"  "  sorted,"  and  tied  into  bundles, 
or  "hands,"  as  they  are  often  called,  be  there  again,  prapriii  persondj  to 
see  that  it  is  properly  classed,  both  as  to  color  and  to  length,  the  "Ina' 
going  with  lugs,  the  "short"  with  short,  the  "long"  with  long,  3tc. 
Instruct  those  sorting  that  when  in  doubt  as  to  where  a  partionlar  le&f 
should  be  put  to  put  it  at  least  one  grade  lower  than  they  had  thongU 
of  doing.    Thus  any  error  will  be  on  the  safe  side. 

Prize  in  hogsheads  to  weigh  what  is  usually  called  for  in  the  market 
in  which  you  sell,  and,  above  all,  "let  the  tobacco  in  each  hogshead  be 
as  near  alike  as  possible,  uniform  throughout,  so  that  the  ^  sample,'  from 
whatever  point  it  may  be  taken,  can  be  relied  on  as  representing  Hm 
whole  hogshead,"  and  that  there  be  left  no  shadow  of  suspicion  tliit 
"nesting"  has  been  attempted,  or  any  dishonest  practice  even  so  mnoh 
aswink^at. 

We  sum  up  the  whole  matter  by  repeating : 

1.  That  overproduction,  the  production  at  all,  of  law  grade  tobacco 
is  the  chief  cause  of  the  present  extremely  low  price  of  the  entire  coat' 
modity. 

2.  That  the  planters  of  the  United  States  have  the  remedy  in  flieir 
own  hands ;  that  remedy  being  the  reduction  of  area,  this  rednetaon  to 
result,  from  the  employment  of  the  means  here  suggeisted,  in  inoreafled 
crops ;  and,  paradoxical  as  it  may  seem,  these  increased  crops  to  bEing 
greatly  enhanced  values. 

The  whole  world  wants  good  tobacco,  and  will  pay  well  for  it.  Soazoely 
a  people  on  earth  seeks  poor  tobacco  or  will  buy  it  at  any  price. 

In  a  word,  then,  one  acre  must  be  made  to  yield  what  it  has  hitherto 
taken  two  or  three  acres  to  produce ;  and  this  double  or  treble  quantity 
must  be  made  (as,  indeed,  under  good  management  it  could  not  fiul  to 
be)  immeasurably  superior  in  quality  to  that  now  grown  on  the  greater 
number  of  acres. 

Either  this  or  the  abandonment  of  the  crop  altogether— one  or  the 
other. 

Planters,  "  Choose  ye,  this  day,  whom  ye  will  serve." 


LOCALITIES  BEST  SUITED  FOR  MATURING  SEED. 

By  Peter  HendersoNi  Jersey  City  ffeighta,  N.  J. 

Seed-gro\\ing  is  now  getting  to  be  one  of  the  industries  of  the  United 
States,  as  it  has  long  been  that  of  Europe.  Our  great  variety  of  latitodey 
ioil,  and  climate  is  such  that  in  many  things  we  are  now  snpplyinir 
^ilurope  with  that  which  a  few  years  ago  we  imported:  and  I  think 
t  is  safe  to  predict  that  in  a  majority  of  the  se^s  of  tne  garden  the 
)alance  of  trade  will  ultimately  be  in  our  favor,  as  it  is  now  with  a  ma- 
ority  of  the  seeds  of  the  farm.  I  say  a  majority,  for  as  seed-growing  is 
I  matter  of  latitude,  there  always  wUl  be  some  kinds  tiiat  will  attain 
3erfection  b'^^^^ter  in  Europe  than  America,  particularly  such  seeds  as 
oqiii-o  a  1^      ATim^ftro+nro  for  perfect  development.    Hence^  whenever  a 
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variety  of  seeds  is  attempted  to  be  grown  in  any  one  district  either 
or  in  Europe,  some  crops  will  be  a  complete  fieiilnre  and  many  par- 
Y  so,  for  we  might  as  weU  attempt  to  "  acclimatize''  the  white  bear 
«land  to  the  jungles  of  Africa,  or  the  Bengal  tiger  to  tiie  forests  of 
Rray,  as  to  perfectly  develop  the  seeds  of  oats  in  our  Southern 
es,  or  the  seed  of  maize  in  Northern  Europe.  Still,  we  find  these 
npts  are  made  and  will  be  made  by  inexperienced. cultivators  of 
s,  resulting  not  only  in  ultimate  failure  to  the  grower,  but  also 
►usly  injuring  those  to  whom  such  undeveloped  seeds  are  sold, 
lien  seeds  are  grown  in  a  latitude  unsuited  to  their  development. 

seeds  will  invariably  perpetuate  weak  progeny.  A  marked 
in  point  is  the  oat,  a  grain  requiring  a  low  temperature  for  perfect 
dopment  5  hence  the  superiority  of  the  Scotch  or  Irish  oats  over 
e  grown  in  the  hot  and  dry  summers  of  the  United  States.  The 
age  weight  per  bushel  of  Scotch  oats  may  be  given  as  44  pounds, 
e  the  average  of  oats  grown  in  the  United  States  is  about  32 
ids  per  bushel;  yet  we  find  that  if  Scotch  oats  weighing  44 
ids  per  bushel,  when  sown  in  the  Middle  States  under  fieivorable 
itions,  deteriorates  to  40  pounds  per  bushel  the  first  season  firom 
mported  seed ;  that  product  again  sown  they  will  still  further  dete- 
bto  to  35  or  36  pounds  per  bushel,  which  again  being  sown  the  third 
faUs  down  to  the  normal  condition  of  the  American  oats,  say  30  or 
ounds  per  bushel.  These  fsyct»  suggest  the  query  whether  it  would 
)ay  our  farmers  to  import  their  seed  oats  in  order  to  get  this  improved 
ity.  In  my  opinion  there  is  no  other  way  to  do  it,  for  no  matter 
careful  the  selection  of  seeds  is  made,  deterioration  will  take  place 
1  the  crop  is  grown  under  circumstances  uncongenial  to  it.  A  life- 
sx)ent  in  the  practical  study  of  horticulture,  which  is  close  akin  to 
culture,  has  forced  me  to  the  conclusion  that  there  is  no  such  thing 
^climation  of  plants.    The  maize  of  the  American  continent  resists 

tempts  to  bring  the  crop  to  ftdl  maturity  in  the  climate  of  Great 
tun,  while  the  oat  {Avena  sativa)  gives  comparatively  abortive  results 
a  grown  in  our  semi-tropical  summers.  Hundreds  of  instances  in  fami- 
)f  plants  grown  for  their  fruits,  flowers,  or  seeds,  could  be  given  to  show 
whenever  any  attempt  is  made  to  change  characteristics  incident 
eir  natural  origin,  no  perceptible  advance  is  ever  made.  We  all  Isaxow 
attempts  to  acclimatize  the  fig,  the  olive,  and  the  orange  tree  in  tlie 
I  air  in  any  locality  where  t£e  thermometer  falls  below  zero,  the 
plete  destruction  of  the  trees  would  be  the  result  unless  artifidally 
ected.  This  result  is  marked  and  complete,  and  is  universally  known 
L  to  such  as  have  not  made  these  matters  a  special  study.  But 
y  cultivator  of  large  experience  knows  that  the  same  rule  runs 
ugh  all  grades  of  vegetation,  and  that  the  hardening  or  accUmatiz- 
3f  plants  has  not  advanced,  as  far  as  the  records  go.  We  remember 
Q  the  Chinese  Wistaria  was  grown  only  in  our  greenhouses ;  now  it  is 

everywhere  as  a  hardy  vine ;  but  it  was  in  ignorance  of  its  hardy 
ire  that  it  was  ever  protected,  for  it  was  equally  "hardy"  the  day  of 
irst  introduction  as  it  is  to-day. 

le  garden  and  farm  seeds  in  general  use  in  the  United  States,  I 
3  said,  are  mainly  grown  here,  though  some  are  better  grown  in  other 
itries.  I  will  briefly  state  the  localities  so  far  found  to  be  best 
Mi  to  the  greatest  development  of  the  different  kinds,  and  the  sources 
I  which  seedsmen  draw  their  supplies.  I  am  indebted  for  muchiufor- 
ion  on  this  subject  to  Mr.  WiUiam  Meggat,  seed-grower  of  Hartford, 
n.,  who  has  gitcji  this  subject  special  study  fot  the  past  twenty 
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Asparaffus — In  ^n'owii  in  New  Jorsoy,  Lonpf  Tslaud  and  other  portions 
of  Kew  ^'ork,  and  probably  other  i)jiii:s  of  the  iNorthem  and  Middle 
States. 

Beets — Central  New  York,  Pennsylvania,  Jind  Couuecticnt-  Mange) 
and  sugar  beets  are  as  yet  mostly  iuipoiled. 

Beam  (Bush) — Mostly  grown  in  New  York  State,  though  Michigan, 
"Wisconsin,  and  Pennsylvania  are  beginning  to  grow  eousiderable  quan- 
tities. 

Beans  (Pole) — Connect i(Mii,  Xew  Jersey,  Pennsylvania,  Maiyland,  and 
Delaware,  and  States  fiuthcT  south. 

Cahhuge — One  of  our  most  important  crops,  gives  best  development  near 
the  sea-coast.  That  grown  on  rich  soils  inland  is  never  so  sati^actory. 
Hence  our  market  gardeners  and  fanners  in  the  vicinity  of  New  Toit, 
from  exi)erience  (le;u'ly  bought,  prefer  their  cabbage  seed  for  early  crop 
to  be  always  grown  on  the  easterly  side  of  Long  Island  on  the  Atlantic 
coast  to  tiiat  fixim  any  other  source.  There  is  considei*able  grown  in 
Pennsylvania,  New  Jersey,  Connciticut,  and  Ehode  Island,  but  such  has 
never  ex)me  to  be  held  in  any  favor  by  our  market  gardeners  in  tibe 
vicinity  of  New  York,  who,  perhaps,  are  as  critical -in  such  matters  as 
anywhei*e  in  the  world.  But  little  cabbage  seed  is  now  imixirted,  though 
it  is  sohl  much  cheaper  in  Emx)i>e  than  here ;  but  the  crop  is  too  im- 
portant to  risk  any  consideration  of  price,  for  wo  find  that  what  are 
grown  as  the  favorite  varieties  In  Europe  are  not  to  be  compared  for  our 
purxwse  with  those  we  have  ourselves  originated  here. 

Cauliflower  seed — Is  all  imported  from  Euroi)e.  AH  attemivts  that 
we  have  made  to  grow  the  seed  here  have  proved  nearly  abortive.  It 
requires  a  cool  and  rather  moist  climate,  and  even  under  the  best  con- 
ditions seeds  si)aringly,  few  varieties  being  imi)orted  at  less  than  $6  per 
pound,  and  some  of  the  famous  early  kinds,  such  as  "  Snowball,"  costing 
nearly  $100  iKjr  pound  to  import. 

Celery — Is  another  important  crop  that  the  seed  is  raised  almost  ex- 
clusively here — at  least  that  in  use  among  commercial  gardeners,  many 
of  them  growing  a  few  pounds  for  their  ovm  use  annn^y  at  five  times 
the  cost  they  could  buy  imported  seed  for  5  the  danger  being  so  great  of 
getting  a  si)urious  soit  tliat  they  prefer  doing  so  rather  than  run  the 
risk.  Now,  however,  as  the  varieties  best  suited  for  our  climate  be- 
ex)me  known,  it  is  laigely  grown  by  our  regular  seed-growers  in  New 
York,  Pennsylvania,  Connecticut,  and  New  Jersey, 

Cucumbers — ^^ire  now  grown  entirely  here,  except  a  few  of  the  fimcj 
sorts.  Tlie  be^t  seed  is  grown  on  the  maiden  sod  of  the  prairies,  and 
though  still  gi'own  to  some  extent  in  Pennsylvania,  Connecticut,  New 
Jersey,  and  New  York,  Illinois  and  Michigjin  wUl,  in  all  probability, 
eventually  be  the  section  used  to  grow  all  species  of  the  so-called  **vine" 
I'amily  of  vegi'tables. 

Carrol — Gi-own  almost  exclusively  in  the  States  of  New  York,  lihode 
'**iand,  Ma^ssaehuset  ts,  and  Connecticut. 

Egfj plant — As  yet  mainly  grown  in  Pennsylvania,  New  Jersey,  New 
ioi'k,  and  ^Maryland,  hut  behig  a  i)lant  of  trojncal  origin  the  seeds  no 
ioubt  would  bel)(»tter  matured  if  gi-own  fui-ther  south. 

Endive — All  imiK)rted  from  (iermanyand  France. 

Lcelc — Partly  grown  here  in  the  Eastern  and  Middle  States,  though 
-  nno  is  also  imported.    The  American  giown  is  found  to  have  the  greater 
itality. 

Lettuce — This,  wlu^n  grown  in  the  Atlantic  States,  matures  best  in  the 
r  icinifv  of  our  large  lal^es,  hi  New  York,  Michigan,  Wisconsin,  and  Illi 
10  .       vuiiVn-Tiiji  luiwiA^'M-  isi  1 '.ff4»r  Htted  for  seeding  lettuoo  than  any 
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of  the  Atlantic  States,  and  large  quantities  are  already  being  gro^ni 
there.  Quantities  are  yet  imported,  but  in  this  case,  as  in  the  case  of 
cabbage  and  celery,  market  gardeners  rarely  risk  imported  lettuce  until 
first  proving  the  variety  to  l^  correct. 

Melon  (Nutmeg) — Same  as  cucumber. 

Melon  ( Water)— Same  as  cucumber,  though  rather  more  of  it  is  grown 
in  States  farther  south. 

0^0— Js  of  tropical  origin,  and  the  seed  is  best  grown  in  the  Soutli- 
em  States. 

Onion — li?;  one  of  the  most  imi)ortant  of  all  our  vegetable  crops  grown 
Crom  seed,  and  as  it  rapidly  loses  its  vitiJity — ^being  of  little  value  the 
second  year — ^it  is  now  almost  entirely  grown  here.  The  seed  from  which 
to  grow  onious  of  a  marketable  size  is  grown  mainly  in  Connecticut, 
Massachusetts,  lihode  Island,  and  Mic^gan;  while  that  raised  from 
which  to  grow  onion  sets  is  mostly  grown  in  Pennsylvania  and  New 
Jersey.  California  has  begun  to  grow  onion  seed  to  some  extent,  but  as 
the  quality  of  the  seed  greatly  determines  the  weight  of  crop,  confi- 
dence is  not  yet  fully  established  in  liie  seed  grown  there. 

Parsley — Is  nearly  all  imported,  as  the  plant  is  not  quite  hardy  enough 
to  stand  our  northern  winters,  wnile  the.  hot  summers  of  our  Southern 
States  is  against  its  maturing  there. 

Parsnips — Grown  mainly  in  Pennsylvania,  New  York,  Gonnecticuty 
and  Rhode  Island. 

Pea^e — A  most  important  crop,  is  mainly  grown  in  Canada  and  in  New 
York  State,  on  the  immediate  line  of  Lake  Ontario.  Large  quantities 
are  yet  imported  from  Britain,  but  the  great  bulk  used  are  grown  as  stated 
above. 

Pepper — Grown  mainly  in  New  Jersey,  Pennsylvania,  and  New  York, 
but  may  be  grown  almost  anywhere. 

Radish — Nearly  all  imported,  or  should  be,  for  when  grown  in  this 
climate,  like  oats,  it  degenerates  very  fast. 

Salsify — Can  be  grown  anywhere  where  lettuce  is  grown,  but  as  there 
is  no  danger  of  mixing  varieties  it  is  cheaper  to  import  it  fcom  France. 

Spinach — Nearly  all  imported  from  England,  France,  or  Germany,  as 
it  cannot  be  so  .profitably  grown  here,  for  the  same  reason  that  we  can- 
not profitably  grow  parsley,  mainly  because  our  winters  in  the  North  are 
often  such  a^  to  kill  off  the  plants,  while  in  the  Southern  section  the 
summers  are  too  hot  for  maturing  the^^eed. 

Tobacco — Virginia,  Connecticut^  and  Kentucky,  in  the  United  States, 
and  Cuba,  and  oilier  tropical  latitudes.  It  is  sometimes  believed  to  be 
a  peculiarity  of  tobacco  that  location  changes  the  character  of  the  va- 
riety. This  we  are  inclined  to  doubt,  and  believe  that  the  varieties 
grown  in  Cuba,  Connecticut,  and  Virginia,  are  botanically  distinct,  and 
are  sucli  as  have  been  selected  as  the  kinds  best  suited  to  the  sections  in 
which  they  are  grown. 

Tomato — New  Jersey,  Connecticut,  Michigan,  and  Illinois  grow  most 
of  the  tomato  seeds,  bnt  they  may  be  grown  with  nearly  the  same  suc- 
cess in  almost  all  the  bcates  of  the  Union. 

Turnip — renusylvania,  lihode  Island,  Connecticut,  and  Michigan 
grow  these  seeds.  A  little  is  grown  in  Virginia  atfd  Maryland,  but  that 
is  less  popular  than  that  grown  larther  north ;  but  little  is  now  im- 
ported. 

FODDEB  CBOPS. 

Peorl  Millet — Is  Mw  creating  a  wide-spread  interest.  As  t^ie  plant  is 
tender  1  am  inclined  to  «iink  the  seeds  wjjl  be  grown  exclusively  in 
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Florida,  Greorgia,  the  GarolinaH,  and  other  Southern  States,  as  a  long 
son  and  high  temperature  are  necessary  to  fully  mature  the  seed,  tl^ugn 
the  plant  as  a  fodder-plant  does  well  in  any  section  where  maise  inD 
grow.    Last  season  (1878)  under  the  most  favorable  conditioiis  wefoo 
that  the  seed  did  not  ripen  with  us  in  Xeiw  Jersey. 

Hungarian  Millet — or  Ilungarian  Grass,  is  entirely  different  from  Pead 
Millet,  bearing  no  resemblance  to  it.  The  plant  is  liaidy.  Seeds  are 
grown  in  New  York,  Now  Jersey,  and  in  many  of  the  Western  States. 

Timothy  Grass — Is  grown  largely  in  Illinois,  Wisconsin  and  New  YoriL 

Blue  Grass — Kentucky,  Ohio,  and  other  Western  States. 

Eed  Top — ^New  Jersey,  Kentucky,  Ohio,  and  Bhode  Island. 

Orchard  Grass — Kentucky,  Ohio,  and  the  Western  States. 

Red  Clover — Michigan,  New  York,  Ohio,  &c. 

White  Clover — Wisconsin,  IJlinois,  and  Ohio,  but  the  greater  portun 
of  it  is  yet  imported  from  Germany  and  France. 

Lucerne  or  Alfalfa — California  mainly. 

These  localities  are  now  the  principal  ones  where  seeds  of  cammeroB 
are  grown,  but  every  year,  to  some  extent,  these  latitudes  are  Ahftwgmg^ 
as  we  find  that  other  latitudes  are  better  suited  for  special  kinds.  For 
example,  the  long,  dry  seasons  of  California  are  found  to  mature  many 
kinds  or  seeds  ^  better  than  any  section  yet  tried  in  the  Atlantic 
States,  particularly  so  in  many  of  the  more  delicate  kinds  of  flower  seeds, 
tibiat  are  yet  nearly  exclusively  grown  in  Germany  and  France,  and  Mdd 
to  us  at  rates  of  many  times  their  weight  in  gold.  Tens  of  thoosandB 
of  acres  are  devoted  to  the  culture  of  flower  s^s  in  Southern  Euippe, 
which  could  probably  be  far  better  done  in  Galifomia,  but  the  indns&y 
must  be  one  of  slow  growth,  for  seeds  are  different  from,  nearly  all  otiier 
mercantile  commodities,  inasmuch  as  no  examination  can  certainly  tell 
whether  or  not  seed  will  germinate,  or,  if  it  does  germiiiate,  can  it  be 
known  whether  it  is  the  variety  specified  until  it  matures ;  hence  seed- 
merchants  dare  not  purchase  from  the  growers  until  not  only  their  lion* 
esty  but,  what  is  of  equal  importance,  their  knowledge  of  the  business  in 
which  they  are  engaged  is  assured. 


BORAX  AS  A  PRESERVATIVE  OF  BUTTER 

[This  Department  in  indebted  to  the  courtesy  of  the  Secretary  of  State  for  the  fill- 
lowing  letter  from  J.  Schuyler  Crosby,  consul  at  Florence,  It.aly,  on  a  subject  whidi 
seems  to  bo  attracting  some  attention  both  in  Italy  and  France.  ] 

United  States  Consulate, 

Florence^  Italy ^  May  10, 1879. 
Hon.  William  Hunter, 

Second  Assistant  Secretary  of  State^  Washingtonj  2>.  0.  ; 

Sir  :  A  number  of  ox]ieriments  have  been  made  at  the  agiicaltaral 
Btatlon  at  Florence,  under  the  immediate  supervision  of  Profl  Emilio 
Bechi,  in  substituting  borax  for  salt  in  the  preservation  of  butter. 

As  the  success  of  tiLese  experiments  has  been  complete,  and  the  ad- 
vantages of  this  phin  for  the  preservation  of  butter  is  most  clearly  ahown. 
I  deem  it  important  to  make  the  following  report  to  the  Dei)aiitment  or 
State  for  the  benefit  of  our  agriculturists  at  home. 

I  am  indebted  to  Professor  Bechi  for  his  courtems,  prompt,  and  fiill 
reply  to  my  inquiries  on  the  subject.  w 

The  opinion  has  been  entertained  by  the  faSmers  and  exporters  of  bat- 
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JOT  of  Tuscauy  and  Lombardy  that  the  bad  flavor  often  acquired  by  but- 
:er  shipped  to  foreign  countries  was  derived  from  the  salt  used  in  its  pres- 
srvation.  Some  impurities  exist  in  salt,  and  especially  chlorides  of 
ime  and  magi^esia,  and  they  may  give  a  bad  flavor  to  the  butter. 

But  the  analysis  made  of  the  salt  used  in  Lombardy  shows  that  it  is 
[juitc  as  pure  as  the  salt  used  in  Germany  or  elsewhere,  consequently 
salt  alone  could  not  bo  the  principal  cause  of  good  butter  becoming  bad. 
The  antiseptic  virtues  of  borax  being  well  known,  as  well  as  the  experi- 
ments to  preserve  meat  and  other  edibles  by  its  aid,  it  occurred  that  it 
might  be  substituted  in  butter  in  place  of  common  salt.  On  trial  it  was 
found  not  to  change  in  the  least  the  flavor  of  the  butter,  and  indeed 
preserved  it  admirably.  But  some  of  the  farmers  of  Lombardy  did  not 
concur  in  this  opinion.  Great  care  must  be  taken  to  have  perfectly  pure 
borax,  and  particularly  that  it  shall  not  contain  any  carbonate  of  soda 
or  alum.  It  is  necessary  also  to  have  the  borax  reduced  to  a  fine  pow- 
der and  thoroughly  mixed  with  the  butter  in  the  same  proportion  as 
when  common  salt  is  used. 

The  experiments  made  at  the  Agrarian  Station  of  Florence,  and  also 
at  the  one  of  Oassificio,  near  Lodi,  have  given  good  results,  after  re- 
peated trials.  Doubts,  however,  arose  with  reference  to  the  physiologi- 
cal action  of  the  borax,  as  some  people  thought  it  a  noxious  substance. 
Mr.  Cyon  reported  to  the  French  Academy  on  the  25th  November,  1878, 
that  borax  could  be  added  to  food  in  £tie  proportion  of  12  grammes 
daily  without  being  pernicious,  and  furthermore,  by  substituting  it  for 
marine  salt,  it  would  assist  its  assimilation.  On  the  contrary,  Mr.  6. 
Le  Bon  stated  to  the  French  Academy,  on  the  9th  December,  1878,  that 
borax  frequently  taken,  even  in  very  small  quantities,  was  injurious, 
and  ought  not  to  l)e  used  even  for  the  preservation  of  meats,  &c.  To 
this  ;Mr.  E.  Cyon  replied,  on  the  30th  December,  1878,  insisting  upon 
the  innocuous  qualities  of  borax.  But  Mr.  G.  Le  Bon  reiterated  his 
opinion  as  to  the  bad  consequences  of  using  it  for  the  above  purpose. 
With  this  difference  of  scientific  opinion,  great  circumsi)ection  was  nec- 
essary in  adopting  the  use  of  a  substance  which  might  be  very  pemicions 
to  health,  even  if  taken  in  very  small  doses.  At  this  juncture,  Profl 
Emilio  Bechi,  director  of  the  Agrarian  Station  in  Florence,  made  an 
important  discover^',  which  throws  some  light  on  the  question.  For  a 
long  time  Professor  Bechi  had  been  occupied  in  studying  the  borax 
mines  in  Tuscany,  and  has  discovered  and  analyzed  some  new  borax 
minerals,  one  of  which  Professor  Dana,  of  New  Haven^  called  in  his 
honor  Becliilite.  Several  reports  on  the  borax  deposits  have  been 
presented  recently  to  the  Academy  of  the  "  Lincei,''  at  Eome,  by  its  presi- 
dent, Quiutiuo  Sella.  One  by  Professor  Bechi  was  read  at  ^e  acad- 
emy on  the  4th  instant,  stating  the  presence  of  borax  in  very  many 
of  the  rocks  and  in  the  mineral  water  of  Montecatoni;  also  in  the 
wells  of  Florence,  in  the  ashes  of  plants,  and  in  the  air  itself.  From  this 
fact  Professor  Bechi  argues  that  neither  borax  nor  boracic  acid,  in  very 
small  quantities,  however  often  taken,  would  do  iBjury,  and  that  it  may 
bo  used  for  the  preservation  of  butter  or  meats  with  entire  safety. 

For  his  family  use  Professor  Bechi  preserves  his  own  butter  in  the 
following  way :  i3y  heat  he  evaporates  the  water  of  crystallization  5  then 
he  reduces  the  borax  to  finest  i>owder,  and  adds  to  the  butter  in  the 
proportions  of  0  parts  of  the  former  to  100  of  the  latter,  thoroughly 
and  equally  intermixed.  It  is  then  put  into  the  same  sort  of  jars  as  are 
used  for  salted  butter.  His  method  is  simply  substituting  borax  for 
salt.  For  daily  family  use  he  finds  that  butter  keeps  fresh  in  water 
with  only  3  per  cent,  of  borax.    Still  he  admits,  although  his  own  ex- 
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pcrience  shows  that  borax  thus  used  is  mnoxious,  tliere  are  others  \ 
disbelieve  in  his  conchisions. 

Further,  he  thinks  it  might  be  eflVictivcIy  emiiloycd  in  destroy 
2)hyUoxera  on  grape-vines,  but  has  made  no  exi>eriiiients  as  yet  in  tiun 
direction. 

I  have  tlie  honor  to  be,  sir,  vour  obedient  servant, 

J.  SCHUYLER  CBOSBY,  Comul 


I 


THE  DRIED-FRUIT  TRADE.    - 

The  abundance  of  the  fruit  crop  of  the  United  States  is  one  of  tha 
most  gratifying  results  of  the  progress  of  agriculture  in  this  coimtiy. 
With  our  vast  extent  of  territory,  reaching  from  the  temx>erate  to  tbe  trap* 
cal  zone,  and  the  consequent  great  diversity  of  t<?mi>6rature  and  Yma&m 
of  climate,  and  the  light  soils  and  rich  loams  embraced  vdthin  these 
limits,  render  oiu*  country"  capable  of  producing  almost  every  known 
variety  of  fi'uit. 

The  States  on  the  extreme  northern  limit  pi-oduce  tlie  apple,  the  peai^ 
and  other  hardy  fruits.  In  the  South  and  on  the  Pacijdc  lucres  tliere  an 
grown  in  abundance  the  orange  and  lemon,  and  in  more  limited  bat 
gradually  increasing  quantities  the  pineapple  and  the  banana,  while  the 
intermediate  States  are  prolihc  in  the  production  of  those  fruits  adapted 
to  their  soil  and  climate. 

More  than  live  millions  of  peach  trees  blossom  every  spring  oa  fliB 
fertile  lands  that  lie  between  the  Delaware  and  Chesapeake  Bays^  ttid 
the  interocean  region  of  the  !N"orthwest. 

The  apple  crop  of  the  country  is  ahnost  be^'ond  computation,  and  the 
vine  product  is  not  less  plentiful. 

In  Xew  England  and  the  Middle  States  the  wild  sti'awbeny,  raspberry, 
bluebeiTy,  huckleberry,  blackberry,  and  cranberry  ripen  in  the  Older 
named,  and  hundreds  of  i)oor  famihes  derive  a  certain  income  tmm  tbfb 
picking  and  sale  of  these  fruits.  The  yield  does  not  vary  greatly  tarn 
year  to  year,  but  as  these  hemes  are  mauily  consumed  at  home,  there 
are  no  means  of  ascertaining  the  annual  yield.  It  must,  however,  be 
very  large.  They  are  not  only  used  fresh  on  the  table  during  then*  season, 
but  are  preserved  in  large  quantities  and  great  variety  for  winter  nse, 
while  the  strawberry,  raspberry,  and  blackbery  are  also  made  into  vine 
and  cordiiil. 

The  cranberry  is  largely  gi'O'wn,  especially  in  Massachusetts,  New 
Jersey,  and  Minnesota,  where  its  cultivation  has  been  found  very  profit- 
able. The  cranberry  crop  of  Xew  Jersey,  in  1877,  was  50,000.  and  in 
Miinicsota  40,000  bushels.  The  crop  of  Minnesota  alone,  at  a  low  esti- 
mate, yielded  $150,000. 

Tlie  demand  for  li^uit  in  the  markets  at  home  and  abroad  has  been 
equal  to  and  increasing  with  the  supply.  The  prices  have  been  gener- 
ally remimerative,  both  to  the  grower  and  the  deader,  and  yet  low  enongh 
to  be  within  the  reach  of  all.  The  daily  use  of  fruit  as  food  by  our  i)eople 
is  greatly  to  be  desired.  It  is  not  only  Justly  esteemed  as  a  luxnry,  bntis, 
what  cannot  be  said  of  many  so-called  luxuries,  productive  of  heal^ 
Yet  so  abiuidant  is  the  sui)i)Iy  of  frait  in  some  sections  that  every  year 
a  surplus  goes  to  waste,  or  is  utilized  only  in  feeding  domestie  anunals. 
This  is  particularly  the  case  with  the  apple  crop  of  Sow  England.  The 
orchards  of  that  section,  and  we  beheve  tliis  is  the  case  generally,  beaj 
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abundantly  only  e>very  other  year.  A  large  crop  so  exhausts  the  trees 
that  they  must  have  time  to  i-ecuperate.  The  result  is  that  while  one 
yeai^  apples  are  scarce  and  dear,  the  next  year  they  find  no  sale,  and  rot 
on  the  ground. 

To  save  the  great  amount  of  surplus  fruit  is  the  subject  of  important 
consideration.  K  properly  saved  it  would  supply  not  only  our  own 
country  but  the  chief  countries  of  Europe  with  table  luxuries  the  year 
round ;  and  much  interest  and  ingenuity  have  been  manifested  in  the 
develoi)ment  of  this  industry.  ^ 

The  apple  crop  is  the  most  considerable  and  the  most  important. 
Apple-cultuic  in  the  United  States  dates  back  to  a  very  early  x)eriod  in 
the  history  of  the  country,  and  has  grown  by  degrees  until  it  has  be- 
come a  very  imi)ortant  branch  of  agricultural  enterprise.  Wherever 
the  climate  and  soil  have  shown  a  peculiar  adaptation  to  this  much- 
prized  fruit  it  has  been  extensively  cidtivated,  and  experience  and  intel- 
ligence have  brought  the  product  to  the  highest  standard  of  excellence. 
As  an  article  of  food,  whether  cooked  or  otherwise,  the  apple  is  tiie 
most  nutritious  and  wholesome  of  all  fruits. 

It  is  estimated  that  more  than  two  millions  of  acres  are  under  culti- 
vation as  orchards,  and  the  orchard  product  of  the  United  States  is 
stilted  in  the  census  returns  of  1870  to  be  worth  $51,334,571.  The 
orchai'd  products  of  the  State  of  Ohio  alone  are  estimated  at  $7,000,000 
annually. 

In  the  census  returns  of  1850  the  value  of  the  orchard  product  is  given 
as  $7,723,18G,  which  shows,  in  a  period  of  twenty  years,  the  enormous 
increase  in  the  value  of  this  i)roduct  of  $43,611,385. 

Within  the  past  eight  years,  and  since  the  last  census,  the  increase  of 
orchard  production  has  been  even  in  a  greater  ratio,  the  fruit  quality 
improved  by  the  introduction  of  new  and  superior  varieties  and  experi- 
enced cidture. 

The  crab-apple  is  extensively  cultivated  in  many  parts  of  the  coun- 
try. It  is  a  hardy  fruit,  and  will  grow  in  luxuriance  wherever  the  ordi- 
naiy  apple  will  grow.  It  is  not  generally  edible  or  used  in  cooking  for 
food,  but  is  mainly  used  in  the  i)reparation  of  jelly,  cider,  and  vinegar. 
The  abundance  of  its  sharp,  acid  juices,  with  its  constituent  parts  of 
saccharine  matter,  render  it  peculiarly  adapted  for  this  i^urpose.  The 
cider  made  from  this  apple  is  celebrated  for  its  palatable  qualities. 

Kext  to  the  apple  in  value,  and  its  excellence  in  a  fresh  or  prepared 
state,  is  the  peach ;  for  which,  in  its  cultivation  and  production,  sevenhl 
sections  of  the  United  States  are  justly  noted.  It  is  nowhere  so  largely 
cultivated  as  in  this  country',  which  is  said  to  be  the  only  one  in  which 
this  delicious  fruit  is  within  the  reach  of  all  classes. 

In  ]S^e\v  Jersey,  Delaware,  and  Maryland  the  cultivation  of  the  peach 
has  been  for  yeai^s  a  valuable  industry,  and  hafi  given  this  section  the 
name  of  the  peach  garden  of  the  continent.  In  these  States  are  many 
orchards  counting  10,000,  20,000,  and  30.000  trees,  yielding  on  annnal 
crop  of  immense  ^alue.  On  one  farm  in  Maryland  of  1,350  acres  thiure 
are  13G,000  trees. 

The  peninsula  of  Delaware  and  Maryland,  in  (ordinary  good  aeaeoiiBj 
sends  to  market  from  7,000,000  to  8,000,000  baskets  of  peaches,  amount- 
ing in  value  to  $1,500,000. 

Another  important  peach  district  is  on  the  lake  shore  of  HichigaiLi 
wliicli,  tliouj^U  so  far  north,  has  its  climate  modified  by  the  proximi^oi 
lai\i;{*  bodies  of  water.  This  region  produces  profitable  crops,  estimated 
at  i^- 17000,000  in  value  annually,  which  find  their  market  in  Detroit,  Obi- 
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cago,  and  other  Western  cities.    One  p'ower  in  Micliigaii  sells  bis  peach 
crop  from  an  orcbanl  of  12  acres  for  8l-,0(K)  per  annum. 

Ohio,  Illinois,  Indiana,  Missouri,  and  Kentucky  al«o  x)rodueG  large 
quantities  of  this  fruit. 

In  several  oi**  the  Southeni  States,  T(»iuiessee,  Georj^fia,  Texas,  Sc, 
l)each-growinjr  is  receivin^jj  careliil  attention,  and  prolitable  crops  of  ex- 
cellent varieties  arc  the  result.  In  California  the  production  is  veiy 
lai'ge. 

The  cstiiiiiited  annual  peach  crop  of  the  United  States  is  \'alned  at 
856,135,000. 

Large  quantities  of  api>les  and  peaches  aie  consumed  in  the  mano&ct- 
lu^e  of  apple  and  ])each  brandy — the  former  being  known  in  the  Sowth- 
em  States^ and  Xew  flersey  as  "apple-jack."  Some  of  the  i)eadi-cau- 
ning  establishments  also  utilize  the  skin  of  the  peaches,  making  fiom 
them  a  verv  fair  article  of  brandv. 

Throughout  New  England  and  in  the  Northern  States  a  great  many 
thousand  gallons  of  cider  are  made  in  the  apple  years,  which  is  used 
when  new,  or  after  it  undergoes  fermentation  and  becomes  **  hard,''  as  a 
bevemge.  Much  of  it  is  allowed  to  go  through  still  fiirther  fermenta- 
tion until  it  becomes  a  vinegar,  which  is  scarcely  inferior  to  the  best 
white  wine  vinegar,  and  tinds  a  ready  and  remunerative  sale. 

Much  attention  has  been  given  to  grape-culture  and  the  mannfiMstare 
of  wine.  Two  hundred  thousand  acres  of  land  are  planted  in  vineyards, 
and  the  grape  crop  amomits  in  value  to  $2,118,900,  the  whole  wime- 
product  being  15,000,000  gallons. 

Peai's  are  grown  in  great  abundance,  the  annual  crop  being  valued  at 
$14,130,000. 

The  orange  flourishes  in  California  and  the  Gulf  States,  but  only  in 
Louisiana,  California,  and  Florida  is  it  extensively  cultivated,  the  soil 
and  climate  of  the  two  last  named  States  being  specially  adapted  to  its 
needs.  Florida  oranges  always  command  a  much  higher  price  in  our 
markets  than  those  grown  elsewhere,  and  are  certainly  superior  to  the 
imported  fruit.  The  yield  from  a  single  tree  has  reached  the  almost  in- 
credible total  of  30,000  oranges,  and  an  industry  which  has  i>rov6d  so 
profitable  to  those  engaged  in  it  cannot  fail  to  rapidly  increase  in  extent 
and  value. 

The  lemon  also  thrives  in  the  Gulf  States,  though  but  little  attention 
has  thus  far  been  paid  to  iti^  cultivation.  There  is  no  reason  why  it 
should  not  bo  made  a  iirotitable  crop. 

The  tig  grows  in  California  and  in  the  Middle  and  Southern  States, 
but  attains  its  greatest  perfection  in  the  Gidf  States.  Nowhere  dsc  is 
this  fruit  so  luscious  and  so  tempting,  the  small  piu^^le  lig  of  Louisiana 
and  Texas  fairly  bursthig  oi)en,  when  ri])e,  with  its  own  sweetness,  hi 
its  season  it  is  a  welcome  addition  to  the  breakfast  table,  and  at  din- 
ner it  is  not  the  least  attractive  portion  of  the  dessert;  but  no  attempt 
is  made  to  utilize  whjit  is  not  thus  used,  and  the  binls  and  poultry  gen- 
erally dispose  of  the  suri)lus  crop.  It  would  seem  that  the  new  system 
of  evaporation  might  be  applied  to  the  lig  with  the  happiest  results, 
and  thus  supply  a  new  article  for  domestic  use  and  expoitation. 

With  regard  to  a  long  list  of  the  smaller  iruits,  such  as  plums,  ber- 
ries, &c.,  it  may  be  said  that  while  they  can  be  abundantly  and  profit- 
ably grown  in  the  Southern  States,  they  have,  save  in  a  few  sections, 
received  but  little  attention.  There  is,  however,  a  growing  interest  in 
that  direction,  and  before  many  years  the  waste  places  in  the  vicimty 
of  southern  towns  and  cities  will  be  pi^oiitably  utilized  as  market-gar- 
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dcus.    This  lias  already  been  done  to  some  extent  in  the  vicinity  of  New 
Oi'loan.s. 

The  writer  ouce  visited  a  fruit-farm  on  the  Mississippi,  a  few  miles 
above  New  Orleans,  which  was  established  a  few  years  after  the  late 
civil  war,  and  in  walking  over  the  acres  of  strawberry-beds  the  propri- 
etor remarked  that  save  in  exceptionally  cold  seasons  he  could  send 
straw  berries  to  market  every  day  in  the  year.  The  river  communication 
enabled  him  to  send  his  fruit  to  market  in  perfect  condition,  and  the  ' 
enteri^rise  had  proved  a  very  remunerative  one. 

The  estimated  value  of  the  strawberry  crop  is  $5,000,000. 

In  California  it  is  reported  that  there  are  sixty  thousand  acres  of  this 
fruit  under  cultivation.  Virginia  is  largely  interested  in  its  cultivation, 
and  immense  quantities  are  shipx)ed  thence  to  the  markets  of  the  north- 
ern cities. 

The  consumption  of  strawberries  in  the  cities  named  below,  in  the 

year  1877,  was  as  follows : 

Bushels. 

Now  York 58,000 

Philadelphia 19,000 

Boston 18,000 

Cincinnati IG^OOO 

In  1877  there  were  shipped  from^Virginia  over  3,000,000  of  quarts, 
and  there  were  ten  thousand  pickers  in  the  fields  gatJiering  the  fruit  at 
one  time.  There  is  one  farm  of  185  acres  exclusively  planted  in  straw- 
berries. 

In  the  same  year  there  were  shipped  to  Boston  from  various  points 
11,547  crates  of  strawberries  of  45  quarts  each,  or  more  than  16,000 
bushels.  The  shipments  of  strawberries  from  Cincinnati  in  one  week 
in  June,  1877,  reached  17,000  bushels. 

The  statistical  returns  of  the  United  States  give  as  the  value  of 
smaller  fmits  other  than  those  mentioned  the  sum  of  $10^432,800,  mak- 
ing a  total  valuation  of  the  whole  production  of  fruits  m  the  United 
States  of  $138,216,700,  a  sum  nearly  equal  to  one-half  of  the  wheat  crop 
of  the  country. 

American  fruit  is  held  in  high  estimation  in  Europe,  and  the  foreign 
trade  in  this  article  alone  is  becoming  one  of  great  value  to  our  mer- 
chants. The  first  shipments  of  apples  to  Great  Britain  were  made  from 
Boston  some  thirty  years  ago,  and  were  confined  to  one  variety,  the 
Kewton  Pippin,  a  small  green-colored  but  fine-flavored  and  juicy  apple, 
which  was  greatly  esteemed  in  England.  These  early  shipments  brought 
the  then  unheard-of  prices  of  $6  to  $8  per  barrel,  the  result  of  which 
was  to  take  the  Xewton  Pippin  entirely  out  of  the  home  market. 

There  were  shipped  from  Philadelphia  to  England  last  year  1,600  bar- 
rels of  apples,  and  the  port  of  Liverpool  received  of  American  apples 
90,000  baiTcls.  From  New  York  it  is  estimated  that  in  abundant  years 
one  and  a  half  million  baiTcls  are  exported  to  foreign  countries.  Large 
quantities  are  shipped  from  Boston. 

The  whole  amount  of  exports  of  fruits  of  all  kinds  for  the  year  end- 
ing June  30,  1877,  was  valued  at  $2,937,025. 

It  can  bo  seen  by  the  above  figures  that  fruit-culture  has  become  a 
vast  industry,  realizing  valuable  profits,  giving  employment  to  thou- 
sands of  ])ooi)le,  and  supplying  business  through  every  artery  of  trade. 

This  trade  in  iiuits  will  be  augmented  from  year  to  year  by  the  intro- 
duction f>f  rotVigeiators  on  railways  and  steamers,  by  which  the  more 
delicate  fruits  can  be  transported  in  fresh  condition  to  and  from  all  parts 
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of  tlie  country,  and  to  other  countries  T^herever  the  United  States  Ixm 
commercial  relations. 

Preserving  froits  by  canning  in  liermetically  sealed  tin-cans  iras  intro- 
duced a  few  years  ago  as  an  experiment,  and  succeeded  so  weD  that  it 
has  grown  into  an  imi)ortant  business.  It  was  begun  in  Baltinioire  an  a 
small  scale  more  than  twenty  years  ago,  and  that  city  still  maintainBits 
supremacy  in  this  trade,  having  established  a  number  of  large  &etoriC8 
for  the  purpose,  and  employs,  during  the  canning  season,  great  nnmben 
of  men,  women,  and  children  in  the  various  stages  of  the  preparation  of 
the  fruit. 

There  are  now  establishments  of  this  kind  in  Michigan^  Delaware, 
Illinois,  and  other  States,  and  all  give  evidence  of  increasing  bosineBS 
and  profitable  results.  In  early  every  kind  of  fruit  is  now  preserved  1^ 
the  canning  process. 

The  export  of  canned  fruits,  together  with  canned  vegetables  and 
meats,  to  foreign  countries  is  lai*gely  on  the  increase,  and,  althongfaoon- 
sidered  as  merely  in  its  infancy,  has  assumed  a  magnitude  that  biingait 
within  the  range  of  one  of  the  most  important  industries  of  the  oonntiy. 
Canned  fruits  and  vegetables  are  held  in  high  estimation  in  Eniopey  te 
the  reason  that  they  can  be  supplied  cheaper  than  fresh  fi^ts  andyege- 
tables,  although  the  shipment  of  the  latter  is  rapidly  on  the  increase. 

Canned  fruits  exported  in  the  year  1877  amounted  in  yalne  to  $768,341. 
The  yearly  aggregate  of  the  export  trade  of  canned  goods,  which  inchutea 
meats  and  vegetables,  ranges  from  300,000  to  400,000  cases,  aveiwittg 
60  pounds  each,  in  one,  two,  and  three  pound  cans,  making  a  total  ex- 
port of  21,000,000  pounds,  and  valued  at  more  than  a  mmian  doQan. 
Large  cargoes  of  these  goods  are  shipped  to  Great  Britain,  Fiance^  Qtt- 
many,  Austria,  Italy,  Turkey,  Eussia,  IJTorway,  Sweden,  Egypt)  and 
Australia. 

American  exhibitors  of  canned  fruits  at  the  recent  e^qposition  at  Foria 
report  unusual  interest  attached  to  their  goods,  and  the  receijit  of  many 
orders  for  the  same  on  the  part  of  dealers  in  Paris  and  ^sewhefe, 
which  fact  will  result  in  a  very  considerable  increase  in  the  forejgn  con- 
sumption. 

Preserving  fniit  by  drying  in  the  sun  is  a  practice  in  the  countries  of 
the  East  as  old  as  the  introduction  of  fruit  itself.  In  France,  Spain, 
Italy,  Turkey,  and  Egyi)t  this  practice  still  prevails,  and  the  figs,  dates, 
prunes,  currants,  and  raisins  so  largely  imx>orted  are  dried  in  these  oonn- 
tries  by  this  original  method.    In  Normandy  they  dry  the  apple  whoIOi 

Dried  fruit,  by  the  reduction  of  more  than  half  the  weight  by  the  re- 
moval of  water,  is  more  easily  tninsi)oii:ed,  and  thus  prepared  may  be 
shipped  to  any  climate  and  preserved  ]>erfectly  for  years. 

Former  publications  by  this  department  have  given  in  detaQ  the 
methods  of  gathering,  drying,  and  packing  foreign  fruits  for  commeiGei 
and  they  need  not  be  further  mentioned  here. 

This  primitive  method  of  drying  fruit  in  the  sun  is  extensively  practioed 
ill  the  United  States.  E verysvhere  throughout  the  Middle  and  Sonthem 
States  may  be  seen  at  the  farmsteads,  in  the  early  fall,  rows  of  boards 
covered  with  sliced  fruit  and  tilted  up  to  the  sun.  It  is  thus  prepared 
for  home  consumption  or  barter  at  the  village  store.  Even  the  conven- 
ient little  machine  for  paring  and  coring  has  not  yet  come  into  general 
use.    The  work  is  done  entirely  by  hand  by  the  women  of  the  family. 

In  New  England  the  apples  are  pared,  quartered,  and  then  strung  with 
a  needle,  after  which  they  are  hung  on  the  stmny  side  of  the  house,  or 
on  a  convenient  out-building,  to  dry.  In  wet  weather  they  are  brongbt 
into  the  house  and  hung  by  the  kitchen  lire.    Many  iamilies  prepare  a 
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pply  of  blackberries,  blueberries,  &c.,  for  the  winter  by  drying.  They 
uro  spread  on  newspai)ers  iu  an  unoccupied  room  or  sunny  garret,  and 
when  diied  i esciuble  in  appearance  the  dried  currantof  commerce.  When 
required  lor  use  they  are  soaked  in  water,  which  restores  them  to  nearly 
their  orij;iiial  plumpness. 

These  berries  are  no  w  canned  in  large  quantities,  llie  canning  establish- 
ments in  some  of  the  States  are  located  on  the  berry-plains^  where  the 
pickers  congregate  fix)m  miles  around,  whole  families  dweUing  in  tents 
or  rough  board  shanties  until  the  season  is  over.  The  pickers  are  paid 
from  tliree  to  four  cents  a  quart,  and  so  abundant  are  the  berries  that 
at  these  prices  good  wages  are  realized. 

Sometimes  the  sliced  fiuit  is  spread  between  sheets  of  muslin  to  keep 
away  the  insects,  and  to  give  the  fruit  a  finer  color.  These  small  lots  of 
fruit  are  gathered  by  the  country  store-keepers,  and  thus  find  their  way 
to  the  gieat  cities  and  a  market. 

The  lirst  improvement  made  in  drying  fruit  was  tried  in  New  England, 
and  consisted  in  putting  it  under  a  covering  of  glass.  The  hot-bed  sash 
lying  idle  ui  the  barn  found  a  new  duty.  Wooden  boxes  or  frames  made 
to  lit  the  sash  were  prepared  and  set  upon  legs  to  raise  them  from  the 
gromul.  Holes  were  cut  at  the  front  near  the  bottom,  and  at  the  back 
near  the  top,  to  seciu-e  a  current  of  air  through  the  frame;  within  these 
glass-roofed  frames  the  fruit  was  spread  on  trays  in  the  fiill  sunshine. 
The  glass  kept  out  the  rain,  protected  it  from  depredations  of  birds  and 
insects ;  and  the  fruit,  it  was  claimed^  was  improved  in  appearance. 

Then  followed  experiments  of  drying  by  stoves.  The  cooking-stoves 
dried  the  fniit  more  quickly  than  the  sun,  but  they  were  wanted  for 
other  puiposes ;  in  addition,  the  fruit  dried  in  this  way  wa«  not  so  sweet 
as  tbat  dried  by  the  sun,  nor  was  the  color  so  good. 

One  of  the  lirst  known  inventions  for  diying  fruit  by  artificial  heat 
was  made  by  an  ingenious  farmer — a  cheap,  rude  contrivance  which  an- 
swc^red  his  purpose,  and  with  which,  in  the  space  of  a  few  hours,  he  ef- 
fectively dried  his  fruit.  It  was  comi)osedof  three  things,  viz:  A  hogs- 
head, a  fruit-tree  shipping  box,  and  a  small  stove.  The  hogshead  Btw>d 
on  end,  and  had  a  door  sawed  out  of  the  side  to  admit  the  stove;  a  hole 
eighteen  inches  square  was  sawed  in  the  head  of  the  hogshead  to  let  the 
heat  of  the  stove  up,  and  a  six  or  seven  foot  box,  such  as  was  used  to 
ship  a  thousand  pounds  of  fruit,  stood  on  end  on  the  top  of  the  hogshead, 
having  the  lower  end  knocked  out,  and  was  fitted  carefully  over  the  hole 
in  the  head  of  the  hogshead.  The  heat  ascended  from  the  stove  through 
the  to])  of  the  hogshead  and  on  through  the  box.  A  pipe-hole  was  made 
in  the  hogsliead  opposite  the  door  to  let  the  smoke  out,  so  that  none  of 
it  ascended  through  the  box.  The  lid  of  tlie  box  was  fitted  with  hinges, 
and  cleats  were  i^ut  iu  on  which  to  rest  the  open  shelves  or  crates  which 
held  the  fruit.    The  stove  was  heated  by  coal  or  wood. 

Stinuilated  by  the  increase  and  importance  of  this  industry,  the  rude 
methods  for  drying  used  in  the  beginning  soon  gave  way  to  improved 
processes,  until,  at  Baltimore  and  in  other  citiej^-depots  for  the  accu- 
mulation of  large  quantities  of  fruits — extensive  establishments  have 
been  erected,  iarnislied  with  the  most  improved  machinery  and  appU- 
ances  for  the  rapid  drying  and  evaporation  of  fruit,  and  with  cai)acity 
for  an  ininiensv^  amount  of  work. 

The  prin(ii)lo.  of  these  processes  may  be  described,  in  general  terms, 
as  follows :  An  elongated  chamber  or  shaft  is  provided,  square,  oblong, 
or  other  form  iu  cross-section,  and  set  vertically  or  in  any  other  i>osition 
found  advantageous  for  particidar  purposes.  This  may  be  designated  as 
the  pneumatic  shaft.    In  one  end  of  this  pneumatic  shaft  is  placed  a 
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steam-coil,  the  pressure  and  lieat  in  which  aro  regulated  to  suit 
product  in  hand.    Next  the  steam-coil  is  placed  a  deflector  to  distribon 
the  air-blast  more  uniformly  throughout  the  shaft.    This  may  be  a 
to  hold  a  deposit  of  water,  which  is  sometimes  desirable  for  givinga     m 
of  humidity  to  the  air-blast  at  its  first  entrance  to  the  shaft;  ordei 
of  water  may  be  arranged  at  other  x>oints  and  m  other  modes  to 
the  humidity,  which  is  an  essential  element  in  the  process  of  pi  I 

organic  products.  Behind  or  beneath  the  steam-coil  is  an  air-cai 
into  which  air  is  forced  by  a  suitable  apparatus^  such  as  a  &n 
The  material  under  treatment,  having  been  first  divided  so  as  to  ea 
the  most  extended  surface  i)o$sible  to  the  action  of  the  pnenmatio  an 
ratus,  is  spread  on  a  screen  and  may  be  introduced  into  t  p 
shaft  at  the  end  near  the  steam-coil.  After  remaining  hero  poseu  w 
the  blast  for  a  suitable  time,  according  to  its  nature,  it  is  pi  d  onwaid 
by  a  movement  of  the  carrying  apparatus  on  which  it  rests,  and  a  tnA 
s)creen  (or  screens)  is  introduced  into  the  place  thus  vacated.  The  UMt 
in  passing  through  these  screens  covered  with  fresh  matericd  noweanwi 
with  it  an  increased  burden  of  moisture  derived  from  them  as  it  stzikei 
ux>on  the  screens  that  have  gone  on  before.  With  every  forward  move- 
ment of  the  carrying  apparatus  fresh  screens  are  introduced,  and  the 
moisture  of  the  blast  is  increased  by  them.  When  the  pnenmatie  shift 
is  filled  with  the  series  of  loaded  screens  they  begin  to  be  taken  out  at 
the  terminus  of  the  shaft,  in  a  perfect  condition  of  the  material,  as  tuX 
as  the  crude  material  is  introduced  at  the  entrance.  The  process  is  ww 
in  full  operation.  The  blast,  which  enters  the  shaft  with  a  slight  deme 
of  humidity  and  a  temperature  of  from  175^  to  20(P  Fahr.,  aoooatwng 
to  the  article,  gains  moisture  and  loses  heat  at  eveiy  loaded  Bcnen 
through  which  it  passes,  and  finally  leaves  the  perfected  material  at  flie 
torminus  reduced  in  temperature  to  say  lOO^^  and  yet  throngfaoutits 
progress  does  not  cease  to  act  at  once  as  a  hydratic  mediator  in  flie  eon- 
version  of  the  starchy  ingredients  to  grax>e  sugar,  and  also  as  a  mechan- 
ical evaporator  and  absorbent,  with  such  effect  that  the  amount  of  tne 
moisture  left  in  the  material  at  the  terminus  is  of  no  practical  eoam- 
quence,  and  never  i)roduces  fermentation  or  decay. 

The  temperature  of  the  air  in  the  lower  part  of  the  tower  is  ficom  19(P 
to  200^  Tahr.,  and  as  the  air  rises  it  gradually  cools  off,  so  that  in  the 
top  part  of  the  tower  the  temperature  is  from  120^  to  130^  Fahr.  ^ese 
temperatures  are  maintained  in  drying  fruit,  such  as  apples,  peaches, 
tom{itees,  &c. ;  but  for  other  substances  the  temperature  most  be  varied, 
as  experience  will  dictate.  For  drying  meat,  for  instance,  the  tenopera- 
ture  may  be  slightly  decreased,  and  it  must  not  rise  above  IBfP  Eahr. 
in  the  bottom  part  of  the  tower. 

By  introducing  the  green  articles  in  the  bottom  part  of  the  tower  and 
moving  them  in  the  same  direction  in  which  the  air  moves  a  great  ad- 
vantage is  gained,  since  the  air  on  coming  in  contact  with  ttie  green 
articles  takes  up  a  quantity  of  moisture,  and  as  tlie  air  rises  the  quan- 
tity of  moisture  taken  up  by  it  constantly  increases,  while  at  the  same 
time  the  moisture  contained  in  the  articles  spread  on  the  sncoeBsiTe 
screens  constantly  decreases.  By  this  process  the  skin  of  the  artides 
to  be  dried  is  i^revented  from  be<*x)ming  hard,  and  the  articles  aie 
thorough  and  uniformly  dried.  Per  contra,  if  the  screens  were  introdnoed 
at  the  toj)  of  the  tower  and  moved  against  the  current  of  the  air,  the 
articles  to  be  dried  \Yould  become  hard,  and  the  interior  of  these  articles 
would  be  imi)erl'ectly  dried. 

It  is  claimed  by  the  inventor  of  these  improved  methods  of  drying 
tmit  that  gro^yth  and  development  in  the  vegetable,  as  also  in  the  am- 
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mal,  kingdom  are  gradual  and  progressive  processes.  In  the  tasteless 
state  they  consist  of  little  more  than  the  substance  of  the  leaf,  of  vascu- 
lar or  woody  fiber,  filled  with  a  tasteless  sap,  and  tinged  with  the  color- 
ing matter  of  the  green  parts  of  the  plant.  But  after  a  time  this  fruit 
becomes  sour  to  the  taste,  and  its  acidity  gradually  increases.  This 
formation  of  acid  proceeds  for  a  certain  time^  the  fruit  becoming  daDy 
more  sour ;  the  acidity  then  begins  to  diminish,  sugar,  is  formed,  and 
the  fruit  ripens.  Tlie  acid  rarely  disappears,  even  from  the  sweetest 
fruits,  until  they  begin  to  decay  5  a  considerable  portion  of  it,  however, 
must  be  converted  into  grape-sugar  as  the  fruit  approaches  to  maturity. 
From  experiments  it  is  known  that  when  unripe  fruits  are  plucked  they 
do  not  ripen  if  excluded  from  the  access  of  oxygeri,  but  that  in  the  air 
they  ripen,  absorbing  oxygen  and  giving  off  carbonic  acid. 

Many  fruits  pass,  in  the  course  of  ripening^  from  a  sour  to  a  sweet 
state.  Apples,  pears,  peaches,  currants,  chemes,  &c.,  are  of  this  kind. 
Most  of  them  even  when  fully  ripe  are  still  a  little  acid,  the  mixture  of 
Bweet  and  sour  in  their  juices  adding  to  their  agreeable  and  refreshing 
qualities.  All  such  fruits,  as  a  general  rule,  contain  and  owe  their  sweet- 
ness to  the  presence  of  grape-sugar.  From  many  of  them  this  sugar 
can  readily  be  extracted  for  use ;  but  in  general  it  is  more  economical  and 
agreeable  to  employ  it  in  the  form  of  dried  and  preserved  fruits.  By 
continuing  the  conversion  of  acid  into  grape-sugar,  and  at  the  same  time, 
by  the  rapidity  of  its  action,  arresting  the  natural  tendency  to  decay, 
there  is  produced  upon  the  finit  or  vegetable  a  twofold  effect,  viz.,  me- 
chanical and  chemical.  For  instance,  tf  a  piece  of  apple  which  it  is  pur- 
posed to  dry  is  subjected  at  first  to  a  very  hot  and  dry  atmosphere  the 
surface  moisture  is  immediately  driven  off,  and  a. thin,  dry  film  forms, 
which  soon  increases  in  thickness,  and,  as  it  were,  seals  up  the  water 
which  is  contained  in  the  interior  of  the  substance.  All  subsequently 
evaporated  moisture  must  pass  through  this  skin,  and  in  so  doing  the 
juices  of  the  fruit  are  brought  to  and  deposited  upon  the  surface,  and 
the  result  is  the  center  of  the  piece  is  but  little  affected,  while  the  sur- 
face is  hard  and  incrusted.  Fruit  dried  in  this  way  is  always  inferior 
in  color,  flavor,  and  saccharine  matter. 

If,  on  the  other  hand,  the  fruit  enters  into  a  moderately  warm  and 
saturated  atmosphere,  the  moisture  is  liberated  so  gently  that  the  juices 
are  not  disturbed  and  the  surface  is  not  incrusted.  As  the  fruit  ad- 
vances in  the  chamber  through  strata  of  air  gradually  increasing  in 
dryness  and  temperature,  the  evaporation  proceeds  with  corresponding 
rapidity.  The  water  separating  uniformly  from  the  solid  constituents  of 
the  fruit,  which  undergoes  at  the  same  time  a  chemical  change,  the  acid 
and  the  starchy  parts  are  converted  into  grape  sugar.  This  chemical 
action  has  been  demonstrated  by  actual  ansUysis,  as  well  as  in  theory; 
but  what  is  far  more  to  the  pomt  in  a  business  point  of  view,  it  is  dis- 
tinguishable by  the  ordinary  senses.  An  apple-pie  made  m)m  fruit 
evaporated  by  these  processes  cannot  be  distinguished  from  one  made 
from  fresh  fruit,  and  yet  only  one-half  of  the  quantity  of  sugar  is  needed 
to  sweeten  it ;  and  the  same  fact  is  true  in  regard  to  tomatoes  and  all 
other  fruits  and  vegetables.  Peaches  can  be  soaked  in  water  and 
eaten  with  cream.  In  api>eai*ance,  flavor,  and  keeping  qualities  fruits 
and  vegetables  prepared  by  this  method  are  vastly  superior  to  those 
dried  in  the  ordinary  manner. 

In  the  various  methods  of  preparing  fruit,  it  has  been  found  that  the 
greatest  elements  of  decay  are  worms  and  insects,  and  it  has  been  difli- 
cult  to  find  some  means  to  prevent  the  development  of  insect  life.  The 
inventors  of  the  new  process  claim  to  have  accomplished  this  by  the 
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agency  of  hot  water  or  steam  previous  to  introducing  tbem  into 
drying  chamber,  a  process  resulting  in  the  total  destmction  of  CToy 
genn  or  spore  of  animal  life.    Other  advantages  claimed  are  in  redw- 
ing the  time  required  to  dry  the  fruit  and  causing  the  flesh  to  retain iti 
natural  color,  so  that  the  dehcate  gr(H>n  of  the  russet  apple  can  b€ 
tinguislied  at  a  glance  from  the  golden  yellow  of  the  pix)pin. 

There  has  more  recently  come  into  use  an  iron  stove  or  dryinj 
chine,  constnicted  upon  tlio  same  general  principle  as  the  more  e: 
sive  and  elaborate  one  al)ovo  described,  but  complete  in  its  ess 
points  and  of  simple  constniction.    This  stove  is  made  at  a  a 
tively  small  cost,  and  can  be  used  in  drying  all  kinds  of  fraits  anu 
tables.    It  is  portable,  and  may  be  used  out  of  doors  or  in  a  boilding 
may  be  most  convenient. 

A  fniit-gi'owing  neighborhood  might  subscribe  for  one  of  tiiese  stoves, 
and  it  could  be  used  for  the  benefit  of  all,  making  the  cost,  thnsdiykM^ 
comparatively  trifling. 

A  fire  is  kept  up  in  the  fire-box  at  the  base,  and  above  it  aiemovaNe 
shelves  for  apples,  peaches,  benies,  com,  grapes,  or  other  finiti  and 
vegetables.  A  constant  stream  of  hot  air  passes  through  the  appamtois 
sweeping  across  the  trays  of  fruit  and  quickly  extractmg  all  flie  mcM- 
ure.  The  smoke-fiue  from  the  fire  passes  through  the  escajie  for  tiiehot 
air,  and  materially  assists  the  movement  of  the  air. 

Dryuig  machines  of  this  inexpensive  character  are  mnch  nsed  in  fhA 
peach  districts  of  the  Eastern  States  and  in  the  grape-growing  ooontiy 
of  the  Pacific  coast.  They  are  described  as  easily  managed,  and  iru 
dry  as  nuich  fruit  in  a  day  as  a  family  can  peel  and  slice  in  that  tinM. 
In  California  these  machines  are  nsed  in  curing  primes  and  raisiiis,  and 
it  is  claimed  that  the  fruits  thus  prepared  are  equally  as  good  as  llie 
imported  articles.    The  cx)st  of  the  apparatus  is  about  $75. 

Kilns  are  used  in  some  parts  of  the  country  in  drying  ftnit:  bnt 
as  the  fniit  dried  in  this  way,  by  means  of  dry  heat,  is  not  considered 
by  dealers  as  verj^  marketable,  they  are  not  of  general  nse,  and  flia 
giving  place  to  the  more  convenient  and  modem  process. 

Sulphurous  acid  gas  has  been  employed  in  preserving  firoit.  This  gas^ 
it  is  claimed,  possesses  the  power  to  destroy  all  infusoria  and  animal- 
cules, and  fruit  propei'ly  saturated  with  it  may  be  preserved  indefimtdy. 
The  mode  of  applying  the  gas  is  by  immersing  the  article  to  be  preserved 
a  sufficient  length  of  time  in  a  solution  of  sulphate  of  lime  or  soda,  and 
then  drving.  About  two  or  three  i)Ounds  of  the  sulphate  of  soda  to  t 
barrel  of  water  is  given  as  the  proportion  for  ordinary  pnrposes. 

All  kinds  of  salads  and  delicate  vegetables,  such  as  onions,  asparagiUt 
celerv",  pease,  Lima  beans,  and  others  already  named  are  preserved  I9 
these  new  processes,  fresh  and  dehydrated,  like  the  fruits,  for  allseasoDB 
of  the  year  and  for  all  markets  of  the  world,  returning  at  any  time 
when  desired  for  use,  in  water,  to  their  original  nillness,  color,  flavor,  and 
other  proiKnties. 

Presening  fruits  by  drying  in  these  improve<l  methods  has  woiked a 
rovolulion  in  the  dried-fniit  trade,  and  adds  a  large  percentage  to  the 
production  available  from  every  acre  of  the  soil.  The  result  vfll  render 
the  products  of  all  climates  commcju  and  accessible  to  all  others,  and 
provides  the  poor  in  all  seasons  ^ith  luxuries  which  the  rich  alone  have 
lieretofore  eii/KO'ed.  The  trade  hi  these  articles  will,  as  a  conseqaence, 
be  augmented  to  one  of  still  greater  unportance. 

The  United  States  annimlly  import  32,031,736  pounds  of  raisinfl, 
17,054,037  ixmnds  of  prunes,  and  3,873,884  pounds  of  figs. 

The  business  of  raisin-making  in  Gahfomia  is  growing  xety  rapidly. 
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The  prodiK-t  last  year  was  about  25j000  boxes  of  20  pounds  each,  and 
this  year  it  is  expected  there  will  be  made,  from  the  excellence  and 
abundance  of  the  grape  crop,  at  least  40,000  boxes.  It  is  only  a  ques- 
tion of  time,  and  the  cliscovery  of  the  best  process,  which  shall  place 
nativ(i  raisins  on  a  par  ^vith  the  imported  fruit.  Witli  so  large  a  country 
for  .a  market,  and  conditions  of  soil  and  climate  so  well  adapted  to  the 
production  of  raisins,  and  the  gratifying  success  that  has  already  at- 
tended the  eli'orts  in  this  line  of  industry,  there  is  every  encouragement 
to  believe  that  in  a  few  years  the  United  States  will  supply  the  home 
markets  with  this  luxuiy. 

Prunes  are  also  made  in  California  to  a  considerable  extent,  and  find 
a  ready  market.  Those  raised  and  made  in  Germany  and  France  are 
sold  at  from  15  to  50  cents  per  pound,  the  highest-priced  being  the  choice 
prunes  of  Bordeaux.  Any  land  that  will  produce  good  apples  will 
answer  as  well  for  prunes. 

It  is  a  fact  well  known  in  the  trade  that  the  supply  of  dried  fimits 
has  never  yet  been  equal  to  the  demand.  The  extraordinary  increase  in 
the  production  which  has  takQji  place  during  the  past  few  years  has 
been  met  by  a  still  greater  consumption. 

The  dried  fruit  trade,  having  its  beginning  in  the  small  quantities  bar- 
tered at  the  village  stores  and  gathered  for  market  use,  has  grown  with 
the  increasing  population  and  by  the  increasing  consumption  to  such  an 
extent  that  few  have  any  idea  of  the  value  or  volume  of  the  business.  As 
no  census  of  this  trade  has  ever  been  taken,  and  the  reports  of  boards  of 
trade  of  cities  and  statements  of  railways,  &c.,  give  no  precise  data  as  to 
receipts  and  shipments,  it  is  with  great  difficulty  that  an  exact  idea  of  its 
value  can  be  ascertained.  Leading  facts,  however,  from  the  most  import- 
ant points,  and  a  general  average  and  comparison  as  to  other  points, 
may  enable  one  to  arrive  at  an  approximative  idea  of  the  extent  and 
value  of  this  industry. 

Kew  York  is  one  of  the  largest  fruit-producing  States  in  the  Union, 
and  the  great  bulk  of  its  trade  is  marketed  at  Bi3falo,  \fliich  is  its  chief 
distributing  point. 

The  secretary  of  the  Board  of  Trade  of  Buffalo,  in  writing  to  the  de- 
partment on  tiiis  subject,  states  that  the  dried-fruit  trade  of  that  city 
has  beeen  growing  rapidly  for  the  past  twenty  years,  and  has  reached 
verv'  large  proportions,  as  will  be  seen  from  the  following  data: 

iS^early  tlie  entire  product  of  the  Western  iNTew  York  oreliards  is  mar- 
keted at  Bnifalo,  it  being  the  leading  distributing  point.  Dried  fruits 
are  purchased  from  farmers  and  others  by  local  dealers  generally  and 
then  consigned  to  merchants,  who  assort  the  fruit  into  the  recognized 
qualities  and  brands. 

The  receipts  and  shipments  by  the  railroads  centering  at  Buffalo  are 
not  specially  recorded,  but  are  included  under  the  heading  of  "  miscel- 
laneous ^  or  ^'  products  of  the  farm  or  garden  j'^  and  no  figures  are  kept 
of  the  raovement  by  lake,  that  being  kicluded  under  the  lieading  of 
"  sundries." 

Tlie  imports  of  dried  fruit  by  canal  at  this  port  for  the  past  three 
years  compare  as  follows,  viz :  69,845  iiounds  in  1875 ;  35,025  jiounds  in 
187G ;  and  0,095,052  pounds  in  1877.  The  exports  for  the  same  years 
were:  None  in  1875  and  1870,  and  2,800  pounds  in  1877.  This  state- 
ment of  imports  is  made  up  of  all  kinds  of  dried  fruits,  and  nearly  all 
of  foreiirn  j^^rowth.  Tlie  large  increase  in  1877  was  on  account  of  tak- 
iujX  ofl'  the  tolls  on  the  canal  on  plums,  prunes,  currants,  raisins,  &c., 
tiirnin«x  the  freight  from  the  railroad  to  water-way. 

The  lollowinij:  statement  shows  the  number  of  tons  of  dried  fruits  left 
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at  jSTew  York  l)y  canal  boats,  loaded  on  the  Erie,  Oswego,  and  othe 
canals  of  tli(?i  State  of  Xew  York,  without  breaking  bulk  at  WestTn^ 
and  Albany,  for  a  series  of  years : 


Tear. 

1868..-- 
1809.--. 
1870.... 
1871-.. 
1872.--. 


T0U8. 

.  29 
.  44 
.     12 

.    r>2 

.     92 


Year. 
1873.--- 
1874.... 
1875.-.- 
187r».-. 
1877.... 


No  division  is  made  at  the  State  canal  oflice  at  Albany  of  the  < 
ent  kinds  of  fruits,  whether  of  foreign  or  domestic  growth,  for       j 
son  that  each  canal-collector  simply  specifies  "all  kinds  of  fhiit" 
the  one  heading. 

The  imports  of  dried  fruits  fi^om  the  Dominion  of  Canada  for  the  year 
1877  cannot  be  ascertained,  for  the  rea.son  that  the  imports  are  daned 
under  the  heading  of  "  fruits  of  all  kinds." 

The  trade  in  dried  apples  is  yearly  becoming  of  larger  pwparOxmj 
for  the  supply  of  the  foreign  demand,  j^rincipally  from  Hamboigf  Bot- 
terdam,  and  Bremen,  as  well  a.s  small  orders  finom  Great  Britain  and 
Ireland,  and  a  permanent  and  growing  market  is  confidently  looked  for 
by  dealers. 

The  estimated  quantity  exported  from  Buffalo  via.  Eastern  seabottd 
ports  in  1877  2,000  barrels,  averaging  225  pounds  to  the  barrel;  while 
in  1876  the  shipments  were  about  5,000  barrels.  This  year  (1878)  the 
aggregate  business  may  not  reach  the  earlier  ex])ectatious  of  the  trade, 
for  the  reason  that  the  fruit  crops  on  the  Continent  of  Europe  are  leportel 
to  be  large  and  of  good  quality,  and  there  may  not  be  a  snfBlcient  mar- 
gin of  profit  ill  prices  to  justify  heavy  shipments  this  fiiU  and  early  win- 
ter. Quartered  apples,  cored  and  uncored,  are  the  only  kinds  taken  for 
the  export  trade. 

The  movement  in  dried  apples  is  not  confined  to  any  parttcnlar  sea- 
son ;  the  demand  being  for  consumption,  they  are  sought  for  at  all 
periods  of  the  year.  The  locality  supplied  depends  entirely  npon  the 
condition  of  the  fruit  crop  in  any  particular  section.  Failures  of  the 
fruit  crop  from  natiu*al  causes  in  any  part  of  the  United  States,  or  OQ 
the  Continent,  i)roduces  a  necessity  for  a  substitute  or  an  eqmvi^t 
from  some  other  i)ortiou  of  the  comitry,  &c.,  and  as  this  is  of  yeariy 
occurrence,  a  steady  trade  is  constantly  maintained. 

Dealers  always  hold  large  supplies  to  meet  emergencies^  and  exerdse 
peat  care  and  judgment  in  the  selection  of  the  dried  fruits  and  the  pack- 
ing of  the  same. 

The  sources  of  supply  of  the  dried  apples  sold  in  this  market  are  all 
the  counties  in  New  York  west  of^ Onondaga  and  bounded  byLato 
Ontaiio  and  'Erie, 
Cayuga,  Ontar 
qua,  and  Cattai'aui 
bordering  on  Lake  Erie. 

Wayne  County  is  tiic  largest  drying  county  in  the  State:  Cayuga^ 
Cattaraugus  and  Chautauqua  Counties  come  next  in  order,  followed  by 
Wyoming,  Genesee,  &c.  Wayne  County  dries  none  other  than  sliced 
Iruit;  the  other  counties  mostly  quartiirs. 

New  York  State  fruit  is  the  most  desirable  in  the  market,  not  only 
for  home  consumption  but  lor  the  foreign  demand,  for  the  reasons,  fli8t> 
the  line  qualities  of  the  api>les  gi'own;  and,  secondly,  the  great  caie 
taken  in  tlieir  preparation  and  packing. 
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In  187(5  the  crop  of  green  apples  in  the  districts  before  mentioned  was 
''er>'  large,  and  tlic  supply  of  dried  fruit  in  consequence  correspondingly 

ge.  In  that  year  the  estimated  quantity  of  dried  apples  handled  and 
Old  in  Bulialo  was  from  5,000,000  to  6,000,000  pounds.  In  1877  the  crop 
»f  apples  was  moderate,  and  only  about  half  the  quantity  named  for 
.870  of  the  dried  I'ruit  was  sold,  for  the  reason  that  dealers  both  in  the 
Jnited  States  cuid  on  the  continent  of  Eui'ope  were  overstocked.  Large 
mpplies  of  the  crop  of  1876  remained  on  hand  at  the  close  of  that 
rear. 

Each  dealer  has  a  particular  brand  by  which  he  sells  and  the  quality 
>f  his  fruit  is  known,  such  as  the  standard  best  brand  of  '^Circle  A,'' 
*  Excelsior  A,"  and  "Jupiter  A,^  which  have  the  reputation  of  being 
irst  class,  and  pass  among  the  trade  without  reinspection. 

The  grades  of  dried  apples  are  as  follows:  First  quality  consists  of 
jliced  fiaiit ;  second  quality,  cored  quarters;  and  third  quality,  of  uncored 
quarters  and  darkish  fruit.  A  strong  eftbrt  is  being  made  by  the  dealers 
:o  do  away  entirely  with  the  uncored  fruit. 

The  range  of  prices  during  1877  was  as  follows: 

Cents  per  pound. 

sellinj;,  sliced  fruit 5    to7| 

sfelliut^,  cored  quarters 5    to  7^ 

iclHug,  uucored  quarters 3^  to  4 

A  fair  trade  is  transacted  with  the  Dominion  of  Canada,  principally 
>f  the  choice  brands  for  the  fancy  domestic  trade. .  The  lumber  districts 
take  small  parcels  of  inferior  graded  fruit. 

During  the  year  1877  evaporated  apples,  prepared  in  some  interior 
towns,  were  placed  to  a  limited  extent  on  the  market.  These  apples 
were  prepared  principally  by  what  is  known  as  the  "  Alden  process,'^ 
whereby  tlie  flavor,  richness,  and  fresh  qualities  of  the  fruit  are  pre- 
served. Slices  of  apple,  after  passing  through  the  evaporation  process 
Dot  thicker  than  a  knife-blade,  become,  when  placed  for  a  short  time  in 
water,  as  thick  as  a  liDger.  Occasionally  i)ears,  quinces,  peaches,  and 
other  fruits  prepared  by  the  above  method  find  their  way  to  the  lancy 
"grocery  stores,  but  no  large  sales  are  effected,  the  dealers  merely  pur- 
chasing for  the  immediate  requirements  of  the  retaij  trade  for  consump- 
tion. 

The  domestic  or  home-dried  small-fruit  trade  does  not  grow  in  the 
ratio  that  it  was  expected  to  a  few  years  since,  taking  into  consideration 
the  increasiDg  popidation  of  this  and  other  neighboring  places,  for  the 
reason  that  tlie  system  of  canning  fresh  fruits  is  carried  on  very  largely 
and  with  much  care ;  the  qualities  of  the  berries  by  this  method  are  pre- 
served witli  great  perfection,  and  the  fruit  is  supplied  at  so  small  a  cost 
that  housekeepers  prefer  the  canned  article. 

The  selling  year  of  dried  small  fruits  commences  about  the  1st  of  Sep- 
tember and  euds  with  the  incoming  of  the  new  fresh  fruit  crop  of  the 
followiug  seasou ;  business  fluctuating,  of  course,  like  all"  other  trades, 
from  various  causes. 

The  quantity  of  the  crop  of  1877  maybe  briefly  summed  up  thus: 
Blackberries  not  large;  black  raspberries  moderate;  cherries  and  peaches 
large;  the  quality  of  the  fruit  good. 

The  estimated  receipts  of  small  dried  fruits  during  the  year  1877  were 
as  follows :  300  barrels  of  blackberries;  150  barrels  of  black  raspbenies; 
100  barrels  of  pitted  chenies ;  and  300  barrels  of  pared  peaches.  Peaches 
are  never  brought  to  this  market  unpared.  A  barrel  of  blackberries  or 
raspberries  contains  about  175  pounds  of  fruit,  and  cherries  and  peaches 
200  pounds. 
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Prices  niuged  (luring  tbo  year  as  follows :  Blackberries,  8  to  11  ceoQ 
raspljorries,  'S2  to  28  cisiits;  pitted  cberries,  15  to  IG  cents;  and  j 
peaches,  8  to  10  cents  per  ])ound. 

The  distribution  ot*  the  fruit  received  at  BufEalo  is  thus  repo 
dealers :  I'eaches  to  Xew  York  and  reunsylvania ;  blackbcmes, : 
ries,  and  choraes  to  Avestern  markets.    The  lumber,  oil,  and  coal  i 
draw  tb(»ir  principal  supi)lies  from  liullalo,  and  lake  vessels  canj      i 
quantities  to  points  hi  Michigan,  Wisconsin,  and  Minnesota.    Thi 
trade  is  fair,  and  (tonlinc^d  to  the  finer  qmility  of  bcn-ies.    2fo  diiea 
indirect  shipments  are  made  to  Eiu*oi)o  or  other  foreign  coimtri 
Buftalo. 

The  ex])ort  trade  to  the  Dominion  of  Canada  is  light,  as  thedatiesaa 
almost  prohilMlory. 

AVilh  regard  to  the  sui)ply  of  small  dried  fruits  in  this  mark 
range  of  country  producing  them  may  bo  dniwn  on  the  map  oi  new 
York  from  Onondaga  County  to  Lake  Ontario  and  Lake  Erie  and 
northern  part  of  Pennvsylvania  to  Lake  Erie.    The  receipts  from  1 
Coimty  are  not  large.    The  finest  dried  i)eaches  and  raspberrieB  a» 
ceived  from  Orleans,  Niagara,  Monroe,  and  Wayne  Counties. 

But  few  native-grown  plums  are  handleil  in  this  markets  The  West- 
ern Kew  York  fiaiit  is  generally  sent  East  by  the  growers  of  it  Smd 
parcels  of  plums  are  received  fi-om  Virginia,  North  and  Sooth  Caio- 
lina,  Delawai'c,  and  ]\Iaryland.  Chenies  and  raspberries  grown  in  Het 
York  gre  preferred  to  those  sent  fi-om  the  South,  the  flavor  being  finei^ 
and  greater  care  is  used  in  their  prepaiation ;  as  a  consequence  thy 
bring  from  two  to  three  cents  per  xiound  more  in  this  market  than  the 
Southern  product. 

The  estinnited  vahie  of  the  dried  fruit  sold  during  the  year  1877  in 
Bufialo  is  shoA\Ti  by  the  following  figures : 

Sales  of  dried  apples ....  (155^000 

Sales  of  blackbeiTies ..•.•..••...  5,000 

Sales  of  raspberries ...••••..•  7,000 

Sales  of  cliciTies --........••..  3,S00 

Sales  of  peaches •••••...••.  5^600 

Total ^ 1176,000 

At  Chicago,  the  trade  in  dried  fruit  is  very  hirge,  as  it  is  a  distributing 
point  of  considerable  inqwrtance  for  the  West  and  Northwest. 

The  secretar^*^  of  the  Board  of  Trade  of  that  city,  in  a  report  to  tto 
department,  states  the  receipts  of  dried  fiiiits  for  the  year  1877  to  be  as 
follows : 

Dried  apples,  30,000  barrels  of  200  pounds  each. 

Dried  peach(»s,  18,000  barrels  of  250  ]>ouud8  each. 

Of  the  smaller  dried  fniits  and  benies  a  prox>ortionate  amoont  VM 
received. 

The  sources  of  supply  for  dried  apples,  ai*e,  in  the  main,  ADchigftO) 
Kew  York,  Ohio,  iTuliana,  Illinois,  Kentucky,  Teimessec,  and  Norfli 
Carolina,  the  <iuantity  n^'cived  from  each  behig  in  about  the  order 
named.  For  dried  peaches.  Southern  Illinois,  Southern  Indiana,  Mis- 
souri, Kentucky,  Tenn(»ss(*e,  Georgia,  North  Carohna,  and  Ohio,  in  pto- 
j)ortion  as  nanKul.  Also,  about  3,0(K)  immuuIs  from  Calitbmia  and  Utah. 
Blackberri(»s  come  almost  entirely  from  Xorth  Caix)lina- 

As  to  valuers,  it  is  very  ditiicult  to  fonn  an  intelligent  estimate,  differ- 
ences in  growth  and  (pialily  making  an  average  value  less  in  the  absence 
of  the  proi)ortions  of  each.  In  the  amount  of  receipts  given  only  snch 
as  are  consigned  to  the  merchants  are  included;  considerable  ^aaatitifie 
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in  addition  aro  distiibuted  from  points  of  production  to  those  of  con- 
sumption; tlieso  may  amount  to  as  much  more.  Dried  blackberries 
arc  an  exception  to  this,  however,  as  nearly  the  wliole  of  that  trade  of 
the  [Northwest  centers  at  Chicago.  The  California  dried  peaches  are 
much  the  most  valuable,  while  dried  apples  from  that  State  are  not  at 
all  in  favor. 

The  genei^l  trade  in  dried  fruits  is  not  increasing,  the  demand  being 
8upi)lanted  within  a  lew  years  by  the  great  increase  of  canned  goods 
of  all  sorts,  and,  in  addition,  the  States  of  Iowa,  Wisconsin,  Kansas,  and 
other  portions  of  the  West,  formerly  large  consumers,  are  now  i)roducing 
enough,  or  more  than  enough,  for  their  own  consumption. 

The  trade  from  California  and  Utah  is  being  distributed  in  larger  pro- 
portions than  formerly  through  direct  points  for  the  West,  thus  sa^^ng 
something  in  transportation. 

From  the  report  of  the  Chamber  of  Commerce  of  Cincinnati,  for  the 
year  1877,  the  following  facts  relating  to  the  trade  at  that  point  are 
obtained : 

The  crop  of  green  apples  having  been  very  large  in  1876,  the  supply  of 
dried  fruits  of  this  kind  has  been  correspondingly  large.  The  market 
in  September  and  October  was  filled  to  repletion,  the  dealers  not  know- 
ing, with  the  abundance  of  green  fruit,  what  was  to  become  of  the  ac- 
cumulation. An  export  demand  sprung  up  in  the  winter,  relieving 
to  some  extent  the  market,  and  preventing  prices  from  going  as  low  as 
they  would  otherwise  have  done.  ,  Still,  prices  were  low,  and  so  remained 
throughout  the  year.  Southern  apples  were  at  one  time  as  low  aff  3  ® 
3i  cents  per  pound,  and  northern  fruit  about  J  cent  higher.  The  aver- 
age quotations  for  the  year  were  4^5  cents  per  i:)ound,  compared  with 
10  ^  18  cents  in  1875  and  1876. 

The  year  closed  with  large  suppUes  of  old  fruit,  with  stronger  feeling, 
predicated  on  a  hght  crop  of  green  apples.  The  new  southern  apples 
which  have  appeared  have  commanded  3 J 'S)  4  cents  per  pound.  The 
stock  of  di'ied  peaches  at  the  commencement  of  last  year  was  light. 
The  crop  of  1870  was  a  slender  one,  and  the  markets  sparingly  suppUed. 
Still,  prices  dragged  the  year  through,  affected  by  the  poor  quality  of 
tiie  peaclies  and  by  the  relatively  low  prices  of  foreign  fruits.  Peaches 
in  limited  quantities  were  brought  from  California  and  Utah  which  were 
fak  in  quality,  some  of  the  fruit  being  singularly  sweet  and  palatable. 
The  average  quotation  for  the  year  was  11 'S)  18  cents  per  pound,  com- 
pared with  12  cents  in  the  preceding  year,  and  8.68  cents  in  1874-?75. 

The  receipts  of  dried  fruits  for  the  year  have  been  146,501  bushels, 
in  comparison  with  102,329  bushels  in  the  preceding  year. 

Notwithstanding  the  general  business  has  labored  under  somewhat 
unfavorable  features,  the  receipts  have  been  exceeded  by  only  two  years 
in  the  lii story  of  the  business. 

The  trade  in  Baltimore,  where  the  first  substantial  improvements  were 
made  in  thcj  methods  of  (bying  fruit,  is  very  considerable.  Messrs. 
Wilson,  Burus  &  Co.,  leading  merchants  in  that  city,  in  a  letter  to  the 
department,  state  that  the  amount  of  fruit  received  for  the  season  of 
1877,  of  all  classes,  was  about  4,000,000  pounds,  and  came  from  the  fol- 
lowing States,  viz: 

Pounds. 

Virpnia 500,000 

North  Carolimi 1,500,000 

TeuiK'sscu 1,500,000 

Georgia ; 500,000 

Total , 4, 000,  OOP 
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Of  this  amount,  1,500,000  pounds  of  peaches,  peeled  and  uiiiieekd 
can  be  fairly  estimated,  say — 

1,000,000  pounds  imi^flcd,  valued  at  5  cents, ^ 

500,000  pounds  peeled,  valued  at  7  cents -.-. ."B 

1,500, 000  pounds  apples,  valued  at  4^  cents --- fi7,.-W' 

700, 0(X) pounds  blackbemcs,  valued  at  6  cent s --...- 4i,flM 

r)0,000  ])ounds  raspl)errie8,  valued  at  20  cents 10,  Wl 

;J00,000  pounds  cherries,  valued  at  13  cents aRW* 

50,000  x)ounds  whortleberries,  valued  at  9  cents . 4 

Making  total  value  of  receipts —  ...... ^ 

The  dried -fruit  product  of  Korth  Carolina  alone  is  valued  at  $ 
annually. 

As  the  producers  are  takin,!?  more  care  of  their  fmit,  tlio  quality  rf 
the  dried  article  has  frreatly  improved  of  late  years.  The  gi 
provement  has  been  noted  in  apples,  especially  so  with  shcea ;  i 
which  now  (!ome  to  market  ft'om  some  sections  i)orfectly  whitijy  wwi 
cored,  and  thin  as  paper,  which  quality  always  brings  the  hifrhest prices 
and  is  used  entii^ely  for  domestic  purposes,  being  consumed  ptbmptBs 
in  the  Upper  Lake  regions,  Canada,  and  Eastern  British  PossessknUi 

The  quarter-sliced  apples,  that  is  to  sa}^,  an  apple  cat  into  from  m 
to  eight  pieces,  well  cored  and  pared,  are  also  largely  received  in  Btlti- 
more,  and  is  the  only  style  of  dried  iruit  that  is  exported  to  any  extent) 
as  the  foreign  markets  call  for  this  class  of  goods  entirely,  Veiy  tBW 
peaches  or  small  fniits  go  abroad. 

The  machine-dried  fruits  are  generally  much  brighter  and  bring  hi^ier 
prices,  and  for  these  reasons  do  not  come  in  competition  with  the  8im 
or  kiln  dried  fruits.  It  is  claimed  by  the  owners  of  the  jmtent  drien 
that  the  fruit  contains  more  of  the  saccharine  matter;  bnt  propeily  ran 
or  kiln  <lried  iruit,  in  the  opinion  of  dealers,  is  as  good  and  contains  m 
much  of  the  original  value  of  the  fruit  as  the  machine-dried  finit  poe- 
sesses. 

The  prices  for  1877  were  lower,  in  comparison,  than  in  former  yean, 
from  the  fact  that  there  were  two  large  crops,  especially  of  apples,  and 
not  all  l)eing  consumed,  the  surplus  was  preserved  in  cooling-hooaea 
and  carried  over  to  1877,  and  came  in  direct  competition  with  the  new 
crop.  This  had  a  tendency  to  keep  prices  low ;  but  the  main  reason 
was  from  the  fact  that  the  duty  on  foreign  dried  fruits  had  bcSki  greatly 
reduced,  particularly  as  to  prunes,  which,  coming  in  comi>etition  ^th 
the  domestic  dried  fruits,  and  having  the  preference  with  most  con- 
sumers, had  a  disastix)us  effect  on  the  prices,  and  hence  the  low  figmtt 
»btained  on  the  domestic  fruits. 

Messrs.  T.  M.  Bartholomee  &  Co.,  of  Baltimore,  writing  to  the  depart- 
nent  on  this  subject,  state  that,  in  the  year  1876,  the  shipments  of  dried 
ruits  to  Europe  were  enormous,  their  house  alone  selling  for  the  Ger 
'^an  market  over  two  milUo^R  of  pounds ;  that  the  succeeding  year,  on 

oount  of  the  large  crop  i-  'S7f'  ^t>''  *^he  market  being  oveicrowdfid, 
ue  exports  wev*^   >'"^  ^'^  r^^f     )n.  h^r^  vas  a  steadily  increasing 

'^^'    •'•  ■,^-aiM        - -iir '  -  ,'*  b*^  *TadA  iyi  Saint  Iionis 
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ReceipU  and  exports  for  eleven  yeart. 


RKCEIFre. 

SHIFMENTB. 

Yeftn. 

51: 

«^       ! 

Years. 

Yean. 

Si 

Yeara. 

•9 
g| 

1^ 

P7 

66,335 
32, 359 
38,655 
37,745  i 
37,384 
44,853 

1871 

87,598 
27,326 
34,413 
33,960 
24,023 

1877 

44.425 
45, 391 
69,134 
68,449 
42,006 
34.550 

1871 

87,471 
28,469 
23,307 
81,328 
17,683 

(6 

1870 

1876 

1870 

J5 

1869 

1875 

1869 

r4 

1868 

1874 

1868 

J3 

1867 

1873 

1867 

J2 

1872 

From  the  report  of  the  Board  of  Trade  of  Louisville,  Ky.,  it  appears 
lat  the  receipts  of  dried  fruits  from  the  South  have  been  an  important 
ature  of  the  commercial  affairs  of  the  city,  and  the  business  is  con- 
antly  increasing  in  magnitude.  During  the  last  year  the  receipts  of 
)ples  and  peaehes  have  been  upon  a  liberal  scale,  and  prices  have 
•eated  demands. 

The  secretary  of  the  Chamber  of  Commerce  of  Memphis  states  that 
le  total  receipts  of  dried  fruits  in  that  market  for  the  year  1877  com- 
sed  in  the  aggregate  4,448  barrels,  of  which  2,218  barrels  weite  trans- 
apped  to  other  points.  The  receipts  comprised  equal  amounts  of 
^ples  and  peaehes,  and  were  valued  at  $44,000. 

The  report  of  the  Chamber  of  Commerce  of  the  city  of  Richmond  gives 
le  receipts  for  the  year  1877,  as  foUows : 

Pounds. 

ried  apples 400,000 

ried  peaches • 50,000 

ried  blackberries 20,000 

ried  cherries 15,000 

ried  raspberries * 1,000 

ried  whortleberries 2,000 

In  Detroit,  which  is  the  center  of  a  large  trade  in  canned  and  pre- 
jrved  fruits,  the  trade  in  dried  fruits  is  very  active.  For  the  year  1877 
lere  were  received  in  that  city  of  dried  fruits  1,628,211  pounds.  Of 
lis  there  were  transshipped  to  other  points  204,616  pounds. 
Philadelphia  does  a  large  trade  in  dried  fruits.  The  immense  quanti- 
es  that  are  prepared  in  Pennsylvania  and  the  neighboring  States  of 
ew  Jersey  and  Delaware  find  a  market  in  that  city.  The  Southern 
tates  on  the  line  of  the  seaboard  also  frimish  to  it  very  large  supplies. 
J  is  probably  one  of  the  most  important  distributing  points  in  the  East, 
lit  in  the  absence  of  statistics  on  the  subject  we  are  unable  to  give  even 
a  approximate  value  of  this  trade.  The  amount  that  enters  into  con- 
imption  in  a  city  of  such  magnitude  must  be  very  great.  The  dealers 
^present  the  trade  as  prosperous  and  progressive,  and,  with  the  improve- 
lents  in  the  methods  of  diying  and  the  character  of  me  fruits  thus  pre- 
ared,  a  gradually  increasing  demand  both  at  home  and  abroad.  Large 
ipplies  are  furnished  from  this  point  to  the  Western  States  and  Terri- 
)ries  and  to  the  mines  of  Pennsylvania.  The  exports  to  Europe  are 
iinually  increasing,  so  that  the  foreign  trade  is  becoming  one  of  great 
iiportance. 

Tlie  reports  of  the  Board  of  Tnide  of  Philadeli)bia.  while  represent- 
or AGR 
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ing  the  trade  in  dried  fruits  to  be  one  of  great  value  and  import 
do  not  give  any  statistics  as  to  receipts,  &c.,  and  as  no  censns  oi 
business  lias  ever  been  taken,  the  main  fa/c^  in  regard  to  the  tnuie, 
meager  though  they  be  in  details  and  figures,  are  derived  solely  fi 
the  leading  merchants  who  deal  in  these  commodities. 

The  receipts  and  consumption  of  dried  firaits  in  the  city  of  ISTewToA 
aie  enormous,  but  in  the  absence  of  any  census  it  has  been  found  i 
possible  to  obtain  any  satisfactory  statistics  or  anthentic  infonnatiaD 
regarding  the  same.    The  railroad,  steamboat,  and  canal  lines  centeiioc 
there  enter  this  commodity  on  their  freight  schedules  under  the  he 
of  "  orchai'd  and  garden  products,"  and  "  greoji  and  dried  fruits,"  a 
there  is  no  way  of  dividing  the  proportionate  quantities  to  enable  (m 
to  ariive  at  the  8ex)arate  amounts. 

Leading  merchants  report  a  very  large  and  increasing  business,  and 
heavy  receipts  from  all  i)arts  of  the  country.  The  reports  of  the  Boaidi 
of  Trade,  therefore,  treat  the  subject  under  a  general  and  miscellaneooi 
head,  and  do  not  afibrd  any  detailed  information.  A  population  of  a 
million  and  a  half  in  the  city  and  its  immediate  surroundings,  together 
with  a  lloating  population  of  50,000  daily,  must  consume  a  vast  amoont 
of  dried  fruits,  which  enter  so  largely  into  so  many  necessary  preptn* 
tions  for  food. 

The  shipping  of  this  port  is  the  largest  in  the  United  States,  andtlM 
supplies  of  dried  and  canned  fruits  to  this  trade  alone  is  one  of  great 
quantity  and  value.  From  this  city  all  the  neighboring  and  interior 
towns  are  supplied,  requiring  immense  stocks  to  be  constantly  providjed. 
The  exports  are  very  lai*ge  and  increasing  with  the  gradually  increaghig 
foreign  demand.  Custom-house  entries  have  the  same  fkult  of  dealing 
with  shipments  of  dried  iruits  under  general  headings. 

Boston  has  largely  increased  the  consumption  of  1x>th  dried  andgreea 
fruits.  The  imports  of  foreign  iruits  into  that  market  are  imxK>rtaiit) 
and  the  exports  of  domestic  fruits,  dried  and  green,  are  on  the  increaea 
As  a  distributing  point,  Boston  has  yielded  the  Western  market  toNeW 
York  and  rhiladelphia, 

C(m;para1ive  ataiement  of  exports  of  American  fruits  during  the  fiscal  yean  endetL  rmpeBlkdjh 

June  30,  1877  and  1876. 


Frolti. 


ipploH,  drioil.  poTindfl 

\pplixH,  iOuvn,  iJimhoU 

,)ilu;r  I'ruit.  i;n'Oii,  rijn',  or  dried 
^  '^j^X'Vud  in  cmis  or  utLcrwitfO. 


Year  ended  June  30, 
1877. 


Quantity. 


14, 318, 052 
1, 140, 929 


Talue. 


$920,293 
BS0.112 
268,283 
762,344 


Year  ended  June  30, 
187tt. 


Qoantity. 


7i:t,840 
177.208 


Value. 


$67,015 
221, 704 
210, 177 
827,422 


lS77oompartdvUii 

im 


BteraiHk 


$852,877 
T64,34»j 
58,105  I 
431,922 


THE   DRIED-FBUIT  TRADE. 
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REPORT   OF   THE    CO>IMISSIONER   OF   AGRICULTURE. 


Quantities  and  values  of  import  entries  of  fruits  of  all  kindSf  including  nutt,  hif  eonabi 

during  the  fiscal  year  ended  June  IK),  1H77, 


Conn'trios. 


Anstria. 
Belgium 
Brazil... 


Central  American  Stateti. 

Chili 

Ctiina 


DanlHh  West  Indies. 
France 


iYench  West  Indies  and  lYonch  Guiana 

Frencli  possessions  in  Africa 

French  possessions,  all  other 

Qermany 

Englanc 


Scotland 

Gibraltar 

Nova  Scotia,  New  Brunswick,  &o 

Saebec,  Ontario,  4c^ , 
ritish  Columbia 

British  West  Indies  and  British  Honduras 

British  Gniana 

British  East  Indies 

Hong-Kong 

British  possessions  in  A£i*ica,  &c 

British  poMsessions  in  Australia 

British  possessions,  all  other 

Greece 

Hawaii 

Ha.^-ti 


747 


1,885 


ULay 

Italy 

Japan 

Mexico 

Netherlands 

Dutch  West  Indies  and  Dutch  Guiana  . . 

Dutch  East  Indies 

Peru  

Portugal 

Azore,  Madeira,  and  Cape  Verde  Islands 

San  Domingo 

Spain _ 

Cuba 

Porto  Rico , 

Spanish  Possessions  in  Africa,  6cc 

Turkey  in  Asia 

United  SUtes  of  Colombia 

Venezuela 

All  other  countries  in  Asia ---.-IIIII"' 

All  other  countries  in  Africa 


OT«a 


M« 


BBL,. 


128 


T«tal 


•,%«»• 
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of  crops  iu  the  different  States 259,266,267,268 
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